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Bailey Boiler Control Panel for three 150,000 Ib per hr, 400 psi, gas-fired 
boilers. Meter at left records total Steam Flow; the other three meters 
record Gas Flow—Air Flow and Flue Gas Temperature. 


How to Control Steam 


% Close regulation of fuel and air input is vital to a 
strict control of your steam cost. But that’s not all. 
You'll need control of other factors, too. Your costs 
can be held down only by controlling all of the im- 
portant operations in your steam plant. That’s 
where you can be sure of help from Bailey Controls. 


Here’s why they can do the job and do it right: 


. . 
1. Suitable Equipment 
When you receive equipment recommendations from a 
Bailey Engineer his selections come from a complete 
line of well-engineered and carefully tested products. 
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Complete Coutrole for Steam Plants 
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2. Seasoned Engineering Experience 


Your local Bailey Engineer brings you seasoned engi- 
neering experience based on thousands of suecessful 
installations involving problems in measurement, com- 
bustion, and automatic control. 


3. Direct Sales-Service—close t sou 


For your convenience and to save tim and travel ex- 
pense there’s a Bailey District Office or Resident Engi- 
neer in or close to your industrial community. 
and safer working 
investigate Bailey 
arrange a visit to 
glad to stand on 
A-125-1 


For greater fuel savings, less outage 
conditions, you owe it to yourself to 
Controls. Ask a Bailey Engineer to 
a nearby Bailey installation. We're 
our record. 
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Importance of Engineering Science 
on the Future of the Profession 


By S. C. Hollister 
Dean, College of Engineering, Cornell University, Ithaca, N. Y. Member ASME 





The shortage of engineers has presented to us 
entirely new concepts concerning the engineer- 
ing profession. It has caused us to examine 
more closely not only the preparation of the 
engineer for his profession, but also the availa- 
bility of young men for such training. We have 
thus come upon the startling fact that, because 
of the limited number of young men of college 
age who have the necessary level of intelligence 
to accomplish a rigorous engineering course, 
the number available for training in engineering 
is limited. An even more important fact is that 
we have now reached the limit of qualified young 
men available for training in engineering in 
terms of percentage of population. Although 
there is immediately ahead of us an actual in- 
crease in the number of young men who will 
be available, the percentage in each age group 
available for training in engineering cannot in- 
crease. The conclusion must, therefore, be 
reached that within the pattern in which we 
utilize engineers in our society and within the 
pattern of training now in operation in this 
country, the shortage of engineers we are now 
experiencing is here to stay. 





Many who are in the field of applied mechanics and 
telated subjects are in an excellent position to appraise 
the extent of the great expansion of utilization of engi- 
neers that our present and future society demands. If 
we look backward as well as forward, we are impressed 
with the fact that this demand for engineering service is 
continually accelerating. If we think, therefore, of the 
increasing service per hundred thousand of population 
and set next to it the fact that the number of engineers 
per hundred thousand of population has now reached 
the maximum of availability and thus is leveling off, 
we realize that something must be done about the widen- 
ing gap between service need and manpower supply. 

I have said that the shortage is here to stay provided 
two conditions now in vogue are continued, namely, 
the present pattern of utilization of engineers, and the 
pattern of preparation of the engineers. While there are 
admittedly other contributing factors to aid in sustain- 





1 Abridged from Applied Mechanics Reviews, May, 1955. 
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ing the shortage, I believe these two factors to be the 
most important. I am convinced also that they are the 
ones to which we must address our attention and our 
energies if we are to improve the situation. 

You who are in applied mechanics and related fields, 
it seems clear to me, are in a strategic position to evalu- 
ate the technical trends in engineering in all its phases. 
You are aware of the increasing application of mathe- 
matics and the basic physical sciences. You are also 
aware of the expanded activity in fields related to ther- 
modynamics, fluid mechanics, electronics, and electro- 
magnetism. Many of you are also aware of the nature 
of the development of nuclear engineering. Since your 
work is common to all of the engineering curricula, you 
are therefore able to evaluate the way in which 
strengthening in these subjects is permeating, or failing 
to permeate, subsequent courses in the curricula. 


Undergraduate Mechanics Teaching 


You will recall that thirty years ago a major number 
of our engineering colleges were teaching mechanics 
without the use of the calculus. In part this was due 
to the fact that a four-year curriculum has to be tele- 
scoped to a considerable extent in order to tegin, as most 
schools do, with algebra and trigonometry, and, at the 
same time, end with anything like a useful point at 
the end of the fourth year. This telescoping forced many 
schools to teach mechanics at a time when the calculus 
was not fully available. At that time also, many people 
were experimenting with the curriculum, in the hope 
that something could be devised that would require only 
a minimum of technical competence and, at the same 
time, prepare a man for upper-level management in 
industry without the burden of a great deal of engineer- 
ing education. These factors, when coupled, achieved a 
status of great weakness in the curricula of those days. 

Into this situation came a new and stimulating leader 
in undergraduate mechanics teaching. Through his 
preparation of new textbooks in this field, Professor 
Timoshenko brought to the classroom the teaching 
prevalentonthe Continent. He and his graduate students 
have had a profound effect upon mechanics and related 
fields in achieving a more advanced viewpoint and 
competence in our engineering schools. It was fortu- 
nate that the general advancement of this field took place 
well before our entry into the second world war. 

The function of the engineer is to engineer something 
into existence. This may be done not only through 
analysis and synthesis using analytical tools, but it may 
also be done by trial and error, or with the use of models 
or analogs. It is not always necessary that the engi- 
neer arrive at precise accuracy because the extent of the 
function may vary considerably and the design may have 
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to be, in fact, an envelope of a lot of circumstances of 
function. The work of the engineer is sharply sepa- 
rated from the work of the scientist, who is seeking laws 
of behavior and who has reached his goal when he has 
determined such laws within the prescribed conditions. 

In the training of engineers, the study of such subjects 
as mechanics, fluid mechanics, thermodynamics, and 
similar engineering sciences marks the departure from 
the field of science into the field of engineering. It is 
the beginning of the training for competence in anal- 
ysis and synthesis. It is thus the beginning of true 
engineering. 

The ability of an engineer is determined by his power 
of attack on design problems, together with the insight 
into behaviors of things that are not yet built, but which 
he has under contemplation. Thus the range and depth 
of his training will determine the power with which he 
may be able to attack a design situation. More par- 
ticularly, it is to be noted that the engineer works on 
his problem when it is only a figment of the imagination. 
He must understand the concepts of possible actions so 
thoroughly that he may think of them with great ease. 
His resourcefulness will be measured by the facility 
with which he may be able to visualize accurately, and 
thus to anticipate possible difficulties. His analytical 
ability will be ae largely to test quantitatively the 
function of the thing he is contemplating. 

It is clear that in these terms good men in the field of 
mechanical or civil engineering, or in the apparatus side 
of chemical and electrical engineering, must have mate- 
rials and their behavior under service conditions. 
Corrosion, biaxial and triaxial stress states, fatigue, 
vibration, corrosion under stress, behavior at advanced 
temperatures, and surface phenomena lie in the range of 
modern designing. The physicist is just beginning to 
give detailed attention to the solid state. The engi- 
neer has, for many years, been obliged to design under 
these conditions, often with considerable inadequacy. 
People in mechanics, however, are obliged to take cog- 
nizance of these factors and to assist in protecting the 
adequacy of design even though it may not be refined 
to the point which someday we may be able to achieve. 

A competent person in mechanics is aware of the dan- 
ger of overdesign, in the sense of providing excess mate- 
rial at a point where analysis is difficult. Redundancy, 
in mechanics, is just as much of a sin as weakness. It is 
of a special importance in situations involving fatigue, 
vibration, biaxial, triaxial stress, residual stress, and 
thermal problems. 

People working in the field of mechanics, are, in my 
opinion, working in the range which defines the ade- 
quacy of the curriculum. They draw together, and give 
meaning to, the basic sciences. They set the stage for 
the exploration of engineering situations and courses 
to follow. It is their privilege and responsibility, 
therefore, to see to it that the degree of competence is 
achieved in analysis and synthesis, and that the stage is 
set for a high-level application of this competence to 
more extended engineering design in subsequent courses. 


Machine-Design Courses Antiquated 


My observations also indicate that the courses in 
machine design are pretty generally antiquated. There is 
more likelihood that modern design is met in mechanics 
and in the consideration of materials than in courses in 
machine design. It may be that those in mechanics will 
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have to take over the work in machine design in order 
to bring it up to an adequate level. Already, in many 
schools, the work in mechanics is so good that the 
students are critical of their work in machine design and 
other courses that follow thereafter. This situation will 
force an evolution in the later courses of the curricula 
that is long overdue. It is a good illustration of the 
power that lies in the area of mechanics in the practice 
of engineering, and the extent to which this power may 
be applied to bring about more advanced considerations 
of engineering in the latter part of the curricula. 


Cultural Subjects for Engineers 


Another important contribution would be the interjec- 
tion into engineering curricula of truly cultural values. 
In the first place, it should be a part of the teaching of 
mechanics and other applied-science courses to mention 
the great a scientists, and engineers whose 
discoveries opened up new possibilities for the develop- 
ment of our profession. Many of the greatest minds that 
ever lived have participated in making important con- 
tributions to the engineering sciences. This fact 
strengthens the concept that engineering is truly a learned 
profession. That it ranks with the field of philosophy 
in serious contemplation and that it is essentially an 
achievement of the intellect and not of materialism. 
To this end, every person in the applied sciences should 
have available for ready reference Wolf's great ‘‘His- 
tory of Science, Technology and Philosophy,’’ and 
should bring to the attention of his students the cir- 
cumstances under which these great achievements came 
about and something of the personalities involved and 
the times in which they lived. They should be brought 
to the realization that they also are privileged to work 
in the fields which were so attractive to some of the 
greatest men of history. 

I would also like to inject another word of caution at 
this point. The line between science and engineering is 
sometimes very hazy. Engineers who have taken ad- 
vanced work in the sciences are often intrigued by the 
notion of giving themselves status through calling 
themselves scientists. Whether a man is a scientist or 
an engineer depends upon how he functions and not 
how he was trained. It is important also that one’s 
teaching reflect this fact, and that the engineer be 
trained for his function which is engineering and not 
science. 


Summary 


In summary I call attention to the changing power of 
attack that is derived from the strengthening of that 
part of the engineering curricula dealing with the engi- 
neering sciences and which consists of a wider knowledge 
of physics and chemistry and the use of more advanced 
methods in mathematics. The further strengthening of 
the curriculum will come when these advances are con- 
tinued into the subjects which follow in the curricula. 
I urge all in the engineering sciences to exert their in- 
fluence to bring about a widening of scientific knowledge 
on the part of engineers; of strengthening of the an- 
alytical tools; and, through the maintenance of a broad 
approach, by the inclusion of many factors involved in 
each situation before the engineer, to encourage the 
exercise of broad judgment and the making of practical 
decisions. 
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of Physics 


ASEE Conference examines current concepts 
of instruction and proposes new approach 


lines. It was conceded that classical solid-state physics 
is at the graduate level for physics majors. 

Instruction in mathematics, as it related to the problem, 
was considered and led to the conclusion that the student 
should be introduced to the concepts and a working 
knowledge of calculus as early as practicable in his col- 
lege curriculum. It is equally important that the 
mathematics then be used in the engineering courses. 


Conference States Objectives 


The discussions culminated in a statement which was 
adopted unanimously by the members of the conference. 
Excerpts from the statement follow: 

The conference found, after a careful analysis of the 
statements of the objectives of undergraduate instruction 
in both physics and engineering, that the objectives are 
not competitive in scope but actually complementary 
when the courses are planned and taught properly. 

It was concluded that there is an essential difference in 
the approaches to mechanics by the physicist and the 
engineer. There is a place and, ew 5 a need for both 
of these approaches to the teaching of mechanics. The 
different objectives should continually be recognized and 
used as guides in planning courses. 

Objectives of Physics Instruction in Mechanics. The pri- 
mary objective of physics instruction in an engineering or 
scientific curriculum is to provide the student with an 
understanding of the physical principles that describe 
nature, of how these principles have evolved, and of 
their scope and limitations. Such an undertaking must 
begin with the study of Newtonian mechanics. Great 
emphasis should be placed on the conservation principles. 
The generalization of these principles along with as- 
sociated concepts has formed the basis for modern oat 
ics, including such special branches as atomic and nu- 
clear physics and the physics of the solid state. 

With this approach, it is neither practical nor desirable 
in the physics course to devote attention to the develop- 
ment of facility in detailed application of physical laws 
to practical problems encountered in engineering prac- 
tice. Stimulating problems should be selected with a 
view to illustrating physical principles, and it is essen- 
tial that they be poh ame mae a challenging labora- 
tory experience. 

In order that the study of Newtonian mechanics be 
effective in setting the stage for a proper understanding 
of the concepts and methods of modern physics, it must 
be recognized that a significant difference exists between 
the older physics oat most of modern physics. In 
modern physics a large amount of theory is often inter- 
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«it | and Mechanics in Engineering Education 
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By Glenn Murphy 
Head, Department of Aeronautical Engineering, 
rjec- lowa State College, Ames, lowa. Member ASME 
jues. 
.s Amonc the many ideas being explored in the continual 
oa attempt to improve engineering education is that of 
lop- eliminating unnecessary duplication of effort in allied 
chet departments. One possible area of duplication is that of 
pty mechanics as it is usually taught in the department of 
ral physics and later in one or more departments in engineer- 
me ing. To explore the teaching of mechanics, the Na- 
phy tional Science Foundation recently sponsored a con- 
Yi ference' of about twenty of the leading educators in the 
oy field. 
ould 
His- Evaluating Instruction Methods 
and In evaluating the instruction in mechanics as it has 
_ been and is given by physics departments, the group 
ae found that in the majority of schools the courses in 
and physics are considered prerequisite to engineering me- 
ight chanics. As a result the student is exposed to a barrage 
york of ideas, concepts, principles, formulas, and solutions to 
the problems at a rate well above that at which he can be 
expected to absorb them simply because so much ma- 
nm at terial must be covered in so little time. 
1g 1S As the conference progressed it became clear that the 
ad- function of the first course in physics in an engineering 
the curriculum should not be that of serving as a prerequisite 
ling to mechanics and other engineering courses. Instead, 
ic oF the course should be directed toward giving the student 
not an understanding of the concepts and principles that are 
mae s basic in our physical world. Applications of the prin- 
"be ciples in the physics department should not be directed 
not toward the solution of those engineering problems that 
must be considered later in detail in engineering me- 
chanics. Rather, the applications should be directed in 
such a way that the student will develop confidence in 
his reasoning ability and his ability to arrive at correct 
or of conclusions when working with phenomena, the details 
that of which are not directly apparent. 
ngi- _ In considering solid-state physics as a part of the phys- 
edge Ics program, it was brought out that the engineers are 
nced interested in a course at the junior or senior level that will 
g of give the students some insight of the behavior of mate- 
con- tials so that the development of courses in engineering 
ula. materials can proceed along other than strictly empirical 
ds ' The conference was organized by the Physics Division of the Ameri- 
can Society for Engineering Education under the guidance of Prof. 
an- F. L. Singer of the Engineering Mechanics Division of New York Uni- 
road versity, who also is current chairman of the Mechanics Division of 
d in ASEE. 
the _ Report of the Conference on Physics and Mechanics in Engineer- 
‘ ing Education held at Gould House, New York University, New York, 
tical N. Y., January 23-26, 1955, of the American Society for Engineering 
Education. Condensed slightly. 
Juty, 1955 
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posed between observations and the conclusions based on 
them. Nevertheless, the pedagogical approach in which 
macroscopic observations are used directly as a guide in 
building theory must first be employed, as it can in 
mechanics; the student must later be led to the present- 
day methods of inferring conclusions regarding phe- 
nomena not directly observable. These methods are, in 
fact, used in kinetic theory, optics, and electricity, as 
well as in many topics of modern physics. 

To achieve this goal, the role of conservation laws in 
mechanics and electricity can hardly be overemphasized. 
The study of mechanics also should include the dynamics 
of systems of particles, wave propagation, standing-wave 
systems, and soon. Valuable for later work in modern 
physics will be the study of resonant systems, such as the 
mechanical harmonic oscillator, accompanied by demon- 
strations or discussions of similar resonant systems in 
electricity, nuclear-magnetic resonance, and examples 
from acoustics and optics. It is in this spirit that in- 
struction in mechanics makes a significant contribution 
toward the understanding of phenomena in atomic, nu- 
clear, and solid-state physics. 

Objectives of Instruction in Mechanics by the Engineer. 
The prime objective of instruction in engineering me- 
chanics is to provide the student with a useful under- 
standing of the methods and principles needed to design 
and predict the performance of real engineering systems 
and structures. The preparation of engineers for creative 
design should be kept always in mind. Creative design 
requires as much ingenuity, imagination, and resourceful- 
ness in the application of physical laws and principles 
and in making them useful to man as is required in the 
original formulation of them. 

In order to solve real problems of the great variety and 
number that are presented to the engineer, it is necessary 
that he become proficient in a systematic method of prob- 
lem sclution. Consequently, instruction in method- 
ology is an essential part of engineering mechanics. 

The engineer must devote major emphasis to the for- 
mulacion and evaluation of his problem quite apart from 
the necessary analysis. Instruction given the engineer- 
ing student should reflect this fact. 

It is in this spirit that the instruction in engineering 
mechanics assumes a significant role as a springboard to a 
truly professional attitude and approach to all engineer- 
ing situations. 

Objectives of Instruction in Solid-State Physics. Before 
considering the place, if any, of solid-state and nuclear 
physics in engineering curricula, it is desirable to con- 
sider the activities of physicists in these respective 
fields. In nuclear physics the physicist is concerned 
with the quantitative behavior and structure of nuclei, 
the nature of forces involved between nuclear particles, 
and the interaction between nuclei and radiation. In 
solid-state physics the physicist is seeking to develop 
an understanding of the properties of solids on the basis 
of their atomic constitution. 

To take part in the current activities in either of these 
fields requires a background and a working knowledge of 
quantum mechanics as well as of the general principles 
and conservation laws of classical mechanics and electro- 
dynamics. Such knowledge can be obtained only 
through several years of study, generally including 
graduate work. The conference states its conviction 
that there is no short cut by which this knowledge can 
be given to undergraduate engineering students by means 
of a one or two-semester course in modern physics. 
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On the other hand, an introductory course of one or 
two-semesters’ duration could be given following the 
general physics course. Such a course should broaden 
the training of the undergraduate engineer. 

Mathematics Instruction as Related to Mechanics. It is 
urged that the concepts of calculus be introduced in en- 
gineering curricula as soon as possible, preferably in the 
freshman year, and used in physics and engineering as 
soon as feasible. 

Conclusion. In comparing the different objectives and 
points of view of instruction in mechanics by physicists 
and eugineers, it should be emphasized that the physi- 
cist uses problems and examples from experimental physics 
essentially for the purpose of developing by the induc- 
tive method those concepts and principles which it is his 
objective to have the student understand. The engineer, 
on the other hand, uses certain concepts and principles 
for the purpose of achieving the solution of practical 
engineering problems. This distinction should deter- 
mine in a major way the essentially different character of 
illustrative material used in each area. 

It is evident that the preservation of the two different 
but mutually supporting points of view of the physicist 
and the engineer is a necessary condition for maintaining 
the progressive program of engineering education, which 
in these critical days is of vital interest to the entire na- 
tion. 

The conference recognizes that progress occurs through 
continuing experimentation and therefore recommends 
that such an attitude be encouraged in the teaching and 
the curricula arrangements of physics and engineering 
mechanics. 


implementing the Program 


Throughout the conference there was the recurrent 
theme that the improvement of engineering education, 
which is of vital concern to all, can be achieved through 
the enthusiastic participation of individual staff mem- 
bers in co-ordinated local programs of evaluation and im- 
provement of teaching of engineers. While a conference 
of the type held at the Gould House can indicate general 
patterns of improvement, the details which constitute 
the real benefits must be worked out at each school in 
harmony with the particular local situation. It is only 
through continual experimentation toward improvement 
at the individual institutions that over-all progress will 


be made. 
The following participated in the conference: 


Dean J. W. Buchta, University of Minnesota 

Prof. J. W. Cell, North Carolina State College 

Prof. P. F. Chenea, Purdue University 

Prof. W. L. Collins, University of Illinois 

Prof. J. P. Den Hartog, Massachusetts Institute of Technology 
Dean H. Fletcher, Brigham Young University 

Prof. N. Frank, Massachusetts Institute of Technology 
Dean L. E. Grinter, University of Florida 

Dr. G. H. Hickox, National Science Foundation 

Dean E. Hutchisson, Case Institute of Technology 
Dean R. B. Lindsay, Brown University 

Prof. J. L. Meriam, University of California 

Prof. Glenn Murphy, Iowa State College 

Prof. M. S. Plesset, California Institute of Technology 
Prof. J. J. Potter, Texas A&M 

Prof. J. A. Sauer, Pennsylvania State University 

Dr. Raymond Seeger, National Science Foundation 
Prof. F. L. Singer, New York University 

Prof. I. S. Sokolnikoff, University of Calif. at Los Angeles 
Prof. W. B. Stiles, University of Alabama 

Prof. D. Williams, Ohio State 
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The Homogeneous Reactor Experiment 


A Pilot-Model Nuclear Power Plant 


By W. R. Gall 
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A nuclear pilot plant for the production of electric power 
with an aqueous solution of uranyl sulphate as fuel has 
been designed, constructed, and operated by the Oak 
Ridge National Laboratory over a four-year period, 
The heat-producing reaction occurred in an 18-in-diam 
spherical vessel and heat was removed by pumping the 
liquid fuel through a U-tube heat exchanger where steam 
was generated for use in a small turbogenerator unit. 
With the reactor generating 1000 kw of heat at 482 F 
and 1000 psi, 3000 lb of steam was produced per hr at 
Designs of 
major items of equipment and the shield are described 


200 psia, generating 150 kw of electricity. 


and the cost of construction is summarized. 





In 1950 the Oak Ridge National Laboratory undertook 
the task of designing, building, and operating a pilot- 
model liquid-fuel nuclear reactor, the Homogeneous 
Reactor Experiment. The purpose of this plant was to 
investigate the chemical wh nuclear feasibility of main- 
taining a nuclear chain reaction in an aqueous solution 
at a temperature sufficiently high for the production of 
electric power from the thermal energy released. 

Some of the problems anticipated in the design were: 


1 Radiation decomposes the water molecules into 
hydrogen and oxygen. Would the generation of these 
gas bubbles within the liquid core cause nuclear in- 
stability? 

2 How could the hydrogen and oxygen produced by 
decomposition of water be recombined and returned to 
the system? It was estimated that the decomposition 
tate would be sufficient to convert all the water in the 
fuel solution to gas within a few hours. 

3 It was expected that the reactor would have self- 
regulating properties. Would it be self-regulating as 
hoped, or would a fast-acting control system be required? 

4 How would gaseous fission products be disposed? 

5 How would leakage be kept low enough to pre- 
vent serious contamination and loss of valuable mate- 
tials? The radioactivity of the fuel solution would be 
approximately 30 curies of gamma radiation per cubic 





Contributed by the Power Division and presented at the Diamond 
Jubilee Spring Meeting, Baltimore, Md., April 18-21, 1955, of Tue 
American Society or Mecnantcat Enoineers. Paper No. 55—S-15. 
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Fig. 1 Reactor-tank assembly of the Homo- 
geneous Reactor Experiment 


Table 1 Basic Design Data 
Design power level (kw of heat)...... ae 
Net GISCEHIC POWEE, BW. .0020. cece ecccees = ED 
Auxiliary power consumption, kw......... 30 
Fuel composition...................UWO.SO, in HO 
Outlets cempecamnte, deg F........0.6.6600.5.5  Oe2 
Inlet temperature, GEG F.....5....000.0.0600 S10 
Operating pressute, psia..................... 1000 
Flow rate through reactor, gpm.............. 100 
Steam conditions, full load, psia sat.......... 200 
Steam conditions, no load, psia.............. 360 


centimeter. Hence permissible leak rates were of the 
order of magnitude of 0.1 cc of helium per 24 hr to 1 
micron absolute pressure. 


Description of System 


Some of the basic design data for this reactor are 
given in Table 1. 

The construction features of the reactor vessels are 
shown in Fig. 1. Nuclear energy is released in the re- 
actor core, a stainless-steel spherical vessel 18 in. diam, 
through which the solution is pumped with vortex flow. 
The core vessel is surrounded by a heavy-water reflector 
approximately 10 in. thick, which is kept at the same 
pressure as the core. Thus only the outer vessel is 
designed for the high pressure. The core vessel is sus- 
nied inside the pressure vessel by its inlet and outlet 
pipes from a flat bolted head. Also mounted on the 
head are three control-element drive mechanisms and a 
steam-heated pressurizer for the core system. The con- 
trol elements consist of plates, containing neutron- 
absorbing material, which may be lowered into posi- 
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Fig. 3 View of reactor-core vessel taken 
during construction 


tions against the outside of the core vessel, thus shield- 
ing the core from the reflector and reducing its reactivity. 
The pressurizer consists of a chamber, connected with 
the core, which is heated by steam in a jacket to generate 
1000 psia vapor pressure above the solution level. Gas 
outlet, fuel-solution outlet, and pressurizer stem are con- 
centric pipes extending from the top of the core through 
the pressure-vessel head. Motors and mechanisms for 
moving the control elements operate in an atmosphere of 
helium which also is the reflector-pressurizing medium. 

Two essentially separate fluid systems comprise the 
entire reactor system, Fig. 2. They are the fuel system 
and the reflector system. Each system is divided into 


G HEAT EXCHANGER _ 


Fig.4 The steam-generator 
tube header showing the 
main details of construction 


& {Oin. U-TUBE BUNDLE __ 


HEAT EXCHANGER 
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high-pressure and low-pressure parts separated by valves 
and feed pumps. The high-pressure portion of each 
system consists of a circulating pump, a heat exchanger, 
and the reactor vessel, connected by high-pressure piping. 
Heat is generated by the fission process in the fuel solu- 
tion flowing through the core vessel and is removed in 
the heat exchanger and in the DO cooler. The fuel- 
system heat exchanger is a steam generator and the D,O 
cooler is a feedwater heater. 


Core Vessel. The core tank is made of two hemispheres 
press-formed of */4-in-thick stainless-steel plate, ma- 
chined inside and outside to a finished inside diameter of 
18 in. and thickness of */i¢ in. and welded together. 
The stem welded to the top is 3-in. schedule 80 pipe 
containing two concentric tubes. The smaller is for 
removal of gas from the vortex. The other forms the 
flow annulus through which fuel leaves the core. 

Under steady-state conditions the size of the gas vortex 
in the core is controlled by a valve in the gas letdown 
line in response to a liquid-level controller on the pres- 
surizer. Enlargement of the vortex forces liquid into 
the pressurizer causing the level controller to open the 
valve and reduce the vortex diameter. A continu- 
ous liquid feed tends to raise the level also so that 
some liquid must be removed with the gas. Thus the 
vortex is always held at a diameter small enough so that 
some liquid is drawn into the gas-removal hole at the 
top. The vessel is shown in Fig. 3. 

The pressure vessel is a single forging 
The flat head 
Stainless-steel 


Pressure Vessel. 
of A105 steel, minimum thickness of 3 in. 
is 10 in. thick, also forged of A105 steel. 
pipes are sealed to the head by welding. 

Pressurizer. The pressure in the fuel system is main- 
tained by a steam-heated pressurizer. The jacket around 
the lower section is supplied with steam from a small 
electrically heated boiler whose electric power input is 
controlled by a pressure-sensing element connected to 
the top of the pressurizer. Level of solution in the unit 
is controlled by a specially designed level-control device. 

The pressurizer is an all-welded assembly of Type 347 
stainless-steel pipe and fittings designed in accordance 
with the 1949 Unfired Pressure Vessel Code for an in- 
ternal pressure of 2000 psi at 600 F. 
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Fig. 5 Canned-motor pump for IMPe 
circulating fuel solution 


Steam Generator. The main heat exchanger is a tube- 
and-shell type with the tubes bent into a U-shape. Fuel 
solution circulates through the tubes to generate steam in 
the shell. A double tube sheet, Fig. 4, is used with 
tubes expanded in one and welded to the other. A con- 
nection into the space between them provides indication 
if a leak develops in any of the tube joints, before it can 
contaminate the steam. All surfaces in contact with fuel 
solution are of Type 347 stainless steel, but the shell and 
back tube are ASTM-A212 grade B carbon steel. 

The flow of fuel solution and its average temperature 
are constant. 

Circulating Pump. The pump used for circulating the 
fuel solution, Fig. 5, is a canned-motor type capable of 
delivering 100 gpm at a head of approximately 100 psi. 
Leakage is eliminated by elimination of the shaft seal. 
The increased air gap between stator and rotor in the 
motor, however, results in efficiency of only 34 per 
cent. 

Gas, vapor, and liquid from the 


Gas-Removal System. 
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vortex in the core vessel are removed through a throttling 
valve which discharges into the low-pressure system. 
The throttling valve is controlled by liquid level in the 
pressurizer. Part of the pressure drop, approximately 
180 psi, occurs in the annulus of a concentric-tube heat 
exchanger in which the temperature is reduced to 183 F 
before reaching the valve. 


Recombiners. The mixture in the letdown stream is 
separated in the dump tanks and the gases are recom- 
bined either in the flame recombiner or in the catalytic 
recombiner. The flame recombiner consists of a com- 
bustion chamber, a nozzle, and a spark plug. The gas is 
ignited as it emits from the nozzle and forms a flame 
down the center of the chamber. The chamber walls are 
cooled by a water jacket. Products of combustion are 
desuperheated and condensed, condensate being returned 
to dump tanks and pumped into the reactor by the feed 
pump. 

The catalytic recombiner is a packed bed of platinum- 
coated alumina pellets. In passing over the platinized 
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Fig.7 All of the important 
instruments are located ina 
central control room 


surfaces the hydrogen and oxygen recombine, emitting 
the heat of combustion. Unless the entering gas is 
diluted below the combustible concentration an ex- 
plosion will result. Consequently steam is mixed with 
the gas to make it nonexplosive. 

Noncondensable gases consisting mostly of krypton 
and xenon fission products are absorbed in a charcoal bed 
where they decay to lower levels of activity before being 
pumped out the stack. 


Feed Pump. Solution is pumped up from the low- 
pressure system to the high-pressure system by means of 
a hydraulically actuated diaphragm pump. 

Valves. All valves in contact with either fuel solu- 
tion or reflector fluid are of the bellows-sealed type and 
ate operated by specially designed bellows air operators. 
The bellows seal is backed up by a packing and the 
intermediate space is peseneti to a leak-detection sys- 
tem. 

Piping and Flanges. The piping system is all-welded 
except in places where removal of component equipment 
is anticipated. In such cases as the circulating pump, 
where failure of the thin can is considered to be probable, 
flanged pipe joints are provided. All flanges used at 
1000 psi operating pressure are ASA 2500 pound standard, 
welding-neck type of solid stainless steel. 

In fabrication of equipment and piping, all welds were 
completely radiographed and Dycheked. All detectable 
defects were chipped out and rewelded or the part was 
tejected. All pipe containing reactor fuel solution is 
seamless and wall thicknesses conform to the American 
Standard Code for Power Piping. Vessels are designed 
and constructed in accordance with the ASME Boiler 
and Pressure Vessel Code, 1949 edition. 


Radiation Shielding. The radiation shield for the HRE, 
Fig. 6, is constructed of solid blocks of a special con- 
crete, part laid in mortar and part stacked dry. The 
concrete is a mix of Portland cement and barytes aggre- 
gate with a resulting density of 225 pcf. Space inside 
the shield is compartmented to reduce to a minimum the 
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radiation level in any one compartment and thus facili- 
tate maintenance. Since the reactor vessel is the most 
intense source, it is in a center compartment surrounded 
by a minimum of 7 ft of concrete at least 2 ft of which 
separate it from the nearest auxiliary compartment. The 
inner 2 ft of concrete contains 1 per cent boron in the 
form of colemanite ore to increase its absorption for 
neutrons with minimum resultant induced activity. 
Each compartment may be opened at the top by lifting 
barytes concrete covers. The entire shield  struc- 
ture measures 22 ft wide, 26 ft long, and 18 ft high. 

Emergency Cooling. As a matter of safety, a cooling 
system is provided which will dissipate all heat due to 
decay of fission products after shutdown, without de- 
pendence upon any outside source of water or electric 
power. This is accomplished by a natural-convection 
water system connecting dump-tank cooling jackets with 
air-cooled finned tubes ae the shield. This system 
is capable of removing 95,000 Bru per hr for a short time 
and 45,000 Bru per hr continuously. 

Steam System. The steam system in this plant has the 
characteristic that its steam pressure increases as the load 
decreases. At the désign load of 1000 kw the steam 
pressure is 200 psia, whereas at zero load with the re- 
actor critical at its normal temperature the pressure is 
360 psia. When load on the turbine is suddenly reduced, 
pressure rapidly builds up in the steam generator, 
reducing the temperature difference to just that required 
to transmit the demand load. Reactor-fuel temperature 
is held constant by the negative effect of temperature on 
reactivity. Rise of temperature in the core causes the 
solution to expand, expelling solution, and consequently 
uranium, from the core and reducing its tendency to 
react. Operation has proved this a stable character- 
istic. 

In the steam generator, only 0.049 in. of stainless steel 
separates the core solution from the boiler water. Al- 
though delayed neutrons are emitted in this part of the 
loop, induced activity in the steam is low enough to per- 
mit operation with no shielding around steam lines or 


579 








Table 2 Summary of HRE Construction Cost 


Per cent 

Cost of total 
Building, utilities, roads, walks, site develop- 
ment, etc. TS ae ue eae 
Fuel and reflector equipment and piping (ma- 
terials only)... j ca aan &s 
Installation of fuel and reflector equipment 


$ 300,414 23.5 
159,346 14.5 


(labor and overhead)... 259,776 23.7 
Instruments and controls (materials only).. 52,876 4.8 
Installation of instruments and controls (labor 

and overhead).......... : 139,910 12.8 
Shield—materials, labor, and overhead....... 106,305 9.7 
Power system—materials, labor, and overhead. 75,535 6.9 





Total cost.. $1,094,162 100 


Table 3 Costs of Some Major Equipment Items 


Core vessel (approximate)... $ 5000 
Pressure neh i fe 18500 
Steam generator.......... 5000 
Circulating pump (fuel). 9000 
Diaphragm pump head.. 1900 
Diaphragm pump actuator... 5900 


turbine. However, if one of the tubes fails or develops 
a leak, the steam will contain very radioactive gases 
and vapors from fuel solution, endangering the operating 
personnel. As a precaution against this the steam goes 
into an accumulator inside the shield which provides 
a minimum of 14-sec time delay in the steam flow at 
design power level. A radiation monitor on the steam 
pipe entering the accumulator is shielded against reactor 
radiations and is sensitive to activity in the steam. The 
monitor provides a signal for automatic closing of a 
valve in the exit line from the accumulator. The same 
signal causes a valve to be closed in the feedwater line 
thus isolating all activity inside the shield. 

Outside the shield the steam system is made up of 
conventional equipment for this type of system. Elec- 
ric output of the generator is synchronized into the 
laboratory power system, which is served by the Ten- 
nessee Valley Authority. 


Instrumentation. All important indicating, recording, 
and control instruments are located on panels in the 
central control room, Fig. 7. Designs of the panels and 
control console are such that a single operator seated at 
the console can reach handles controlling all important 
operations of the reactor, turbine, and generator. From 
the same position he can read all pressures, temperatures, 
flow rates, and nuclear levels on the large panels. A 
panel on the main board indicates to him which valves 
are open and which are shut, and an adjacent bank of air 
valves enables him to open or close remotely any valve 
inside the shield not controlled at the console itself. 

Temperatures are measured by thermocouples con- 
nected to instruments in the control room. Pressure and 
liquid level are transmitted electrically from detectors 
inside the shield to the control-room instruments. 


Cost of Construction 


A breakdown of cost of construction of the Homo- 
geneous Reactor Experiment is given in Table 2. These 
costs do not include costs of fuel and heavy water. It is 
interesting that installation of reactor equipment, 
piping, and instrumentation total 36.5 per cent of 
total costs whereas materials costs for the same 
items total only 19.3 per cent. 

Several factors contributed to the high labor cost: (1) 
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The 48-hr week was in effect for the entire job and 
accounted for about a 10 per cent increase in labor 
charges. (2) Specified welding and inspection require- 
ments were in excess of then standard laboratory prac- 
tices. Welder training costs and establishment of more 
rigid inspection methods were charged to the job, in- 
creasing the labor-overhead bill as much as 20 per cent. 
(3) Some design changes during construction were neces- 
sary owing to concurrent laboratory development work. 

Although approximately one-third of the high-density 
concrete cost $105 per yard as concrete blocks, the aver- 
age cost of the completed shield was $290 per yard. 

In Table 3 is given a list of costs of some items of 
equipment. All these items except the core vessel were 
obtained from commercial fabricators competitively. 


Operating History 


The HRE was in operation intermittently over a period 
of twoyears. During that time the following totals were 


accumulated: 
Total hours with liquid circulating. 4498 
Total hours with reactor critical... . 1950 


Total hours at reactor power over 100 kw... 720 
Maximum reactor power level attained 1600 


Kinetic experiments have been performed in which 
uranium has been suddenly introduced at a rate of 75 
grams per sec. Doubling times as short as 30 ms were 
attained. The power arose from 30 watts to 11 X 10° 
watts in 1 sec, and returned to normal in another 0.1 
sec. In this experiment the worst combination of 
circumstances was imposed on the reactor. It was 
demonstrated successfully that the HRE was sufficiently 
stable, nuclear-wise, to withstand transients greater than 
those to be expected from operating errors. 

Leakage experience with the reactor has been satis- 
factory. Although several leaks were experienced in the 
start-up phases, no leakage was found ; no the final 
12-month period. Leaks are detected quickly by radia- 
tion detectors constantly monitoring the ventilating air, 
so the reactor can be shut down and drained before a 
large amount of solution is lost. 

Although maintenance repairs are difficult to make, 
it has been possible to execute a number of major repairs 
in radiation fields as high as 200 R/hr, without exposing 
personnel beyond established tolerances. In no case of 
a breakdown has it been impossible to make the neces- 
sary repairs. 

The entire reactor has now been dismantled so that 
the building and auxiliary equipment may be used for 
more advanced pilot-plant experiments. 
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Management Aspects of Air Pollution 






Good public relations can be a powerful 
adjunct in industry's struggle for clean air 


By G. Edward Pendray 
Pendray and Company, New York, N. Y. Member ASME 


Nor only the United States, but also much of the rest 
of the industrialized world, now has an air-pollution 
problem. It is more of a problem in some localities than 
in others. Virtually every town and city of any size in 
the United States is seeking, by policing, regulation, or 
moral suasion, to reduce its air-pollution problems. 

The American Municipal Association has reported, 
that of all cities in the country of 25,000 population or 
over, only four had not established some form of air- 
pollution control. Probably these four have joined the 
procession by now. 


Economic Loss from Air Pollution 


There is good reason. Weldon B. Gibson of Stanford 
Research Institute, estimates that direct economic losses 
from air pollution amount to at least $1,500,000,000 per 
year in the United States—something over $10 per person 
per year, measured in terms of the extra costs of cleaning, 
painting, laundry, damage to merchandise and buildings, 
and the like. 

Air-pollution problems are placing a heavy burden on 
industry. Estimates of industrial expenditures are diffi- 
cult to get, because some companies do not segregate this 
type of expense from other construction costs, and some, 
for one reason or another, do not care to give out the figures. 
From such data as are available, researchers have come up 
with estimates ranging from $100,000,000 to $300,000,000 
annually. The indications are therefore that industry 
may have spent as much as a billion dollars in the past 
five years trying to clear up its share of the country’s air- 
pollution problem. 

This is a real addition to the cost of doing business in 
this country—and management as well as the public had 
better take stock of where we are and where we are going. 

It seems to me we need to consider, especially, two 
questions: 

1 Is there any less complaint today about air pollution 
than there was five years ago, before all this money and 
effort had been spent? In short, are things getting better? 

2 Is the high cost of air-pollution control going to 
keep on indefinitely —an ever-mounting charge, or is there 
some end in sight? 


As to the first of these questions, it must be admitted 
that there is no objective way of measuring whether the 
situation is really getting better or worse. Air pollution 
itself can be measured to some extent, of course, but it is a 
common experience that the indignation of the people is 

Dinner address contributed by the ASME Committee on Air Pollution 
Controls and presented at the First International Congress on Air Pollu- 
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not necessarily in direct ratio to the amount of pol- 
lutants in the air. 

In many communities, the improvements brought about 
by the larger industrial plants, and by joint efforts, have 
been a very great help. One needs only to consider such 
outstanding examples as St. Louis and Pittsburgh to 
realize that communities can be cleaned up. 

But in others the efforts of industry have not always 
abated the nuisance. They have merely disclosed 
numerous secondary sources of pollution: the smaller 
plants, the apartment incinerators, the private coal- 
burning homes, and other sources. Since it is always 
easier to blame the big fellows, industry in some of these 
areas still continues to carry the principal onus, though no 
longer primarily at fault. 


Surveys on Air Pollution 


Recently, in connection with some of our work, my 
associates made two surveys bearing on air pollution. 

The first was a poll among public-enforcement officials 
with regard to odors. This survey indicated that the 
problem of odor control may be the next big one to con- 
front industry, particularly the food-processing, paper, 
chemical, rendering, plastics, and pharmaceutical in- 
dustries. 

Public-enforcement officials report receiving many com- 
plaints about odor. The number of such complaints is 
increasing. As an air-pollution problem, it now ranks 
fourth—the others being smoke, fly ash, and dust, in that 
order. 

The second recent survey was among 175 industrial 
managers, made as a means of determining something of 
the climate of industrial opinion on this question. The 
companies queried were all large ones. They were all 
known to have been active in one way or another in con- 
nection with air-pollution control. So, this survey re- 
flected enlightened or experienced company opinion, as 
opposed to that of industrial managers who may still be 
resistant to pressures for improvement. 

Seventy-two per cent of these enlightened industrial 
managers reported that the air-pollution situation in 
their operating communities is getting better. Only 20 
per cent thought the situation was about the same as five 
years ago, or worse. 

When asked what is now the principal cause of air pol- 
lution, nationally, 53 per cent of these industrialists 
named industry as still the principal cause; 49 per cent 
gave first blame to vehicles, and 38 per cent to private 
dwellings. 

The principal obstacle to more rapid improvement 
named by 55 per cent of these respondents was the cost of 
equipment. An equal number named the principal ob- 
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stacle as lack of technical knowledge. But just plain, 
ordinary inertia was blamed by 27 per cent, or more than 
one fourth. 

One respondent said: ‘The engineers already know a 
lot more How how to cure pollution than industry gener- 
ally is willing to use.” 

As to their own company air-pollution problem, 35 
per cent of the managers felt they had already completely 
solved it. Another 29 per cent reported that it had been 
almost solved. But 20 per cent—one fifth—stated that 
their company problem had not yet been solved. 

It has often been suggested that there should be changes 

in the Federal tax laws which would encourage more 
rapid expenditures for air-pollution control. More than 
half, or 51 per cent, of the managers agreed that there 
— such changes in the tax laws; 26 per cent were 
opposed. 
Fe venty-three per cent stated that in their companies 
air pollution is considered as a major factor when new con- 
struction is planned. The average percentage of new 
construction costs in the past five years devoted to this 
purpose by companies responding to this question was 
a little over 5 per cent. 

Some surprisingly large 5-year expenditures were 
reported for air-pollution control. These ranged from 
$1700 in the case of one company to $20,000,000—the 
latter being the expenditure of the Consolidated Edison 
Company in New York. This was in addition to $11,- 
000,000 spent by Consolidated Edison prior to 1950, and 
another $15,000,000 which that company expects to 
spend for this purpose in the next half decade. 

In fact, 26 per cent of the major companies we pooled 
expect to spend impressive sums on air-pollution controi 
in the next five years. The sums to be spent by these 
companies total $52,730,000. And if past experience is 
any criterion, most of this will be a pure investment in 
community good will. Little or none of it will come 
back in the form of valuable materials. 

Only 2 per cent of the companies reported the recovery 
of all costs of air-pollution control. Thirty-six per cent 
reported that some costs were recovered. But 44 per 
cent had no recovery whatsoever. 

Now industry has been paying a lot of attention to air- 
pollution control. It has been spending huge sums of 
money. In addition, several major industries have or- 
ganized nationwide activities to make sure that com- 
— in their fields are taking full advantage of the latest 

nowledge to control air pollution. 

Yet industry generally is still getting the major blame. 
The question naturally arises, if industry has done so 
much, why isn’t it receiving appropriate credit? I believe 
it is because of the way industry handles the matter. 


The Plant Manager’s Responsibility 


It is most often the local plant manager or the small 
local industrialist—and not the big industrial statesman 
back at company headquarters—who has to deal with the 
problems of air pollution, and he is the man who so often 
makes heavy weather of it. 

The local industrial manager indeed often finds himself 
in a curious, frustrating situation, at least from his point 
of view. He is successfully running a plant to produce 
goods that people need and want. He is constrained by 
the hard laws of economics to produce these goods at 
lowest possible cost—yet to sell them for enough to make 
a profit. Often he is beset by competitors who have ad- 


vantages that he may not have—and any small increase in 
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The Community Problem 


While air-pollution control may be basically 
technological in method, the community prob- 
lems that arise out of it are principally psycholo- 
gical ones. Mere abatement of the actual pollu- 
tion often will not solve the community-relations 
problems it has stirred up—especially when, as 
too often happens, industry acts too late, with too 
little—and handles the whole matter in the style 
of a sulky little boy being forced to wash his 
hands and face before coming in to dinner. 





the cost of running the operation may well mean the dif- 
ference between being able to compete or losing out in the 
race. 

The community should, in his opinion, appreciate the 
job he is doing. Among other things he is providin 
work for its citizens and a market for local products a 
services. Yet, just because now and then his plant has 
been emitting smoke or fly ash, or possibly some 
bad odors, he finds himself under criticism. The local 
newspapers have assailed him with editorials. Law- 
suits may be hanging over him. 


The Air-Pollution Syndrome 


Under these circumstances the average plant manager is 
likely to react according to what, in our practice, we have 
come to recognize as the industrial ‘‘air-pollution syn- 
drome.’’ I first described this reaction pattern more than 
five years ago, in a paper given before the Industrial Hy- 
giene Foundation in Pittsburgh, Pa. It was my somewhat 
naive expectation that a recital of the sequence would help 
others to avoid its pitfalls. But only as recently as last 
month at least one major plant in a city not far from New 
York was following the pattern. In one way or another, 
it is being followed throughout the country—possibly 
throughout the world. 

Local managers of industrial plants often are still of the 
old tradition when it comes to air-pollution matters. 
When complaints are first made about smoke, fly ash, 
fumes, or whatnot, two sorts of self-contradictory replies 
are commonly made. 

The first is generally to the effect that it isn’t so. The 
plant isn’t actually putting out any such smoke, fumes, 
fly ash, or other pollutants. I have known instances where 
this kind of retort was made even though, at the very 
moment, visible clouds of smoke were pouring from the 
stacks, and fly-ash particles were falling all around like 
gentle rain. Obviously, this answer satisfies nobody. 
But it convinces both the friends and opponents of the 
management that the plant will not take a friendly hint. 

When agitation increases, the plant manager's next 
retort is likely to be to the effect that—well, it’s an in- 
dustrial area. The plant was there long before the town 
grew to its present size. If people want to move into an 
industrial community they must be prepared to take the 
consequences. 

The net effect of this is to make everybody mad. An 
antiplant movement is likely to begin taking organized 
form. There will presently be meetings, speeches, and 
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letters to the editor of the paper. Before long, an or- 
ganized and vocal opposition develops—an opposition 
that has become convinced that political or legal action 
is necessary to make the plant take the steps required. 

At about this point the management is apt to enter the 
discussion again, possibly by asserting that ‘‘crackpots’’- 
or even “‘communists’’—are leading the movement. It 
is true that leaders of such movements are sometimes hot- 
heads, speechmakers, possibly even adherents to anti- 
business philosophies. But the situation usually isn’t 
of any leftist’s making. It is the result of the plant’s 
own handling. The strength of the cleanup faction 
doesn't lie in radical leadership, but in the conviction of a 
lot of sound, honest, capitalist-thinking people that the 
plant could and should clean up—but that it will do noth- 
ing until it is forced to. 

Now, at this point, the manager asks the advice of legal 
counsel. Lawsuits are being talked of. Maybe some 
have actually been filed. The lawyer generally counsels 
that to make any kind of statement, other than denial, 
may constitute an admission of fault—and therefore be 
costly. 

So the plant management, which up to this time may 
have handled the matter only blunderingly, now takes a 
worse step. It begins to act guilty. It refuses to discuss 
the pollution problem, perhaps even maintaining there is 
none. A delegation of citizens comes to discuss the ques- 
tion, hoping to find a meeting of minds, or to be able to 
report progress. The management may refuse to see them, 
or may have a lawyer present to do the talking. The 
local paper may send a reporter out, possibly to do a 
friendly story, with a view to helping the management off 
the spot. The reporter gets barred at the gates, or is told 
that the company has ‘‘no statement for the press,”’ or is 
handed a brief denial of all guilt, patently written by an 
attorney. 


The Fireworks Start 

Well, by this time the stage is set for real fireworks. 
What started out to be a simple problem of dealing with a 
natural and proper community | sn for better living has 
by now been blown up into a holy crusade against the 
company—and possibly against the rest of industry in 
the community, too. Employees find themselves in dis- 
favor with their neighbors. The management has failed 
to explain the situation to them, so they don’t know how 
to reply to the attacks. They may begin to agree with 
the agitators. The company now has an employee-morale 
problem added to its air-pollution difficulties. 

Presently a pollution ordinance is passed. Or if the 
community already has one, it is toughened up, and given 
teeth. A policeman is appointed to deal with the plant. 
Regulations are adopted as to the permissible amount of 
smoke, fumes, pollutants, and the like—often with- 
out any idea of their effect either on the nuisance 
under attack, or on the economics of the community. 
The plant at last is forced to yield—to take the remedial 
measures which, had they been undertaken voluntarily 
two or three years earlier, would have made new friends 
and gained the company credit for public spirit. But 
now, though the cost is the same—or maybe greater— 
the company comes out of the quarrel with a black eye. 
Its employees are confused and alienated. All private 
industry has received another setback in the community. 
And industry gets no credit for what it has done in con- 
wes air pollution, since it so obviously has been forced 
todo it. 








Unfortunately it is not possible to tell how wide- 
spread situations of this kind are today. There are a 
great many more of them than most industrial manage- 
ments know about, or will admit. Our work brings us in 
contact with a number of them, and it is amazing how, 
even in cities where industry possesses organization for a 
concerted attack on air-pollution problems, these weapons 
are not being used effectively. Sometimes they are not 
being used at all. 


Cleanup Demanded 


I know of one Midwestern city where the local Manu- 
facturer’s Association has set up a fine-sounding Air 
Pollution Control Committee. Its members include rep- 
resentatives of the city’s leading industries. There are 
several] plants in this city that have done literally nothing 

except make promises—-to solve one of the most shock- 
ingly Bad smoke and fume-pollution situations in the 
country. And what has been accomplished by the Air 
Pollution Control Committee? Nothing. It doesn’t 
even meet. Some of the members have told us that the 
committee is afraid to acknowledge the existence of the 
pollution =— because then the community will de- 
mand too drastic a cleanup. 

But, in the meantime, the community is demanding a 
cleanup anyway. A Citizen’s Committee on Air Pollu- 
tion has been organized—-and it meets. In this city not 
just one plant is going through the industrial ‘‘air-pollu- 
tion paoll t now; all the community’s industry seems 
to be following that foolish course. The outcome, of 
course, will be just what might be expected. It takes a 
certain belief in sympathetic magic to follow the in- 
dustrial air-pollution syndrome. One must firmly be- 
lieve that if the fact of air pollution just isn’t acknow]- 
edged, somehow it will vanish of its own accord. 

On the other hand, there are many communities where 
the investment of major companies in air-pollution con- 
trol, and intelligent community-relations practices, have 
really begun to bear fruit. 


Solving a Difficult Public-Relations Situation 


One of the most difficult air-pollution problems I 
know about, and one which has been as well and success- 
fully handled as any in the country, is that of the Kaiser 
Steel Corporation at Fontana, Calif. 

When this plant was built in 1942, there were no effec- 
tive devices for controlling open-hearth and sinter stack 
emissions. About all the company could do was erect 





A Disease of Increasing Population 


Air pollution is not just an industrial, not just a 
local problem. It is, instead, another significant 
index of the changes coming over the world be- 
cause of our enormously growing, terrifying, 
burgeoning world population. Air pollution is 
one of the diseases of increasing population—an 
environmental fouling, brought about by the very 
metabolism of the huge, sprawling, mushroom- 
ing human organism clustering over «te surface 
of the earth, subduing every past and present re- 
source to its need. 

















stacks that were higher than usual in order to obtain the 
greatest possible dispersion. 

Since then, precipitator units have been successfully 
installed in two open-hearth stacks, but seven stacks are 
still uncontrolled and units cannot be installed in these 
until 1958. 

Fontana is located at the west end of San Bernardino 
County, about 50 miles from Los Angeles, and is therefore 
in an afea very sensitive, these a to smog. But 
Kaiser Steel has escaped a great deal of the public attack 
and contumely heaped on other industries in the area 
simply by telling the community what its problems are, 
what it is doing about them, and what cannot be done. 

The first step was to set up an “‘Open House’’ policy 
at the plant, inviting the public to come and visit. Large 
groups of county and city officials, smog-control groups, 
agriculture experts, parent-teacher groups, doctors, min- 
isters, social and fraternal organizations, newspaper 
groups, and others are brought into the plant, inspect its 
air-control and research laboratory, and examine the open- 
hearth precipitators. More than 150,000 people have 
gone on such conducted tours during the past six years. 
The groups are addressed, and questions answered, by 
well-informed and well-trained members of the company. 

The program does not stop there. Newspaper publicity 
releases and newspaper advertisements are used to reach 
the people who cannot come to the plant in person. The 
staff has taken part in an elaborate public-information 
program—making numerous talks and giving papers 
before civic, club, university, and scientific groups. 
They have gone out of their way to meet and talk with 
especially annoyed people, such as writers of ‘‘Letters to 
the Editor,’’ to discuss their complaints or questions. 

Kaiser has told its 6500 employees the story, too. Asa 
result, many of them have become volunteer ambassadors 
of good will in the community. 

Now, this cannot be just a fancy way of side-stepping 
the problem. Kaiser ultimately will have to find tech- 
nological ways to cure its air-pollution problem, of course. 
But in the meantime, its community program is buying 
both the necessary time—and good will as well. 


A Community-Relations Opportunity 


Many another company has similarly discovered that 
air-pollution problems can be turned into community- 
relations opportunities. I know of several that have 
gone through the air-pollution syndrome, and as a 
means of clearing up its aftermath have organized com- 
plete and effective community-relations programs—then 
to discover, with delight, that these activities have 
brought them great and unexpected gains in better em- 
ployee morale, better community and supplier co-opera- 
tion, and enhanced reputation. 

Indeed, a large part of industry is making this kind of 
discovery, and will find increasingly in the future that 
good community relations pay. This is a good thing, 
too—for in my opinion the necessity to control air pollu- 
tion will not diminish in the future. It will grow. It 
will be vital for us to seek every possible collateral ad- 
vantage out of it. 


The Growing World 


In the United States our population was only a little 
more than 5,000,000 in 1800—about the present total 
population of the state of Massachusetts. By 1900 it 
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Get Set for Action 


In air-pollution control, whatever is good 
enough today will not be good enough tomor- 
row. And whatever is not good enough today 
will soon be absolutely intolerable. Toward 
greater population seems to be the way things are 
inevitably going. We had better get ready, 
therefore, to make living as pleasant as possible 
under the circumstances. In this, the greatest 
burden will continue to fall on industry. It will 
be another of those challenges that seem to re- 
quire an ever-growing degree of statesmanship 
in management. Itis vital that enlightened man- 
agement meet this challenge. 





had increased more than 15 times—to 76,000,000. From 
1900 to 1950 it again doubled, to more than 150,000,000. 
It is now about 165,000,000. It continues to increase at 
the rate of nearly 2'/2 million each year. 

Population over the whole world is following a similar 
growth curve. There was little air pollution in the world 
in the year 1750. The total population of the entire 
earth at that time was only about 800,000,000. By 1900, 
however, it had grown to a billion and three quarters. 
In 1950, it stood at 2,400,000,000. The rate of growth 
is such that some demographers are predicting 4 billion 
people by the year 2000. 

This kind of increase literally could not be possible, 
of course, except for the increasing industrialization of 
the earth. In the United States, the total value added of 
all manufacturing industry in 1850 was less than half a 
billion dollars. By 1947 it had reached a total of nearly 
$75 billion. 

Industry demands power—in enormous quantities. 
Power generation for the most part requires the burning 
of fuels. Take electric power, as an example. Twenty- 
five years ago, in 1930, production of electric energy in the 
United States consumed 40,000,000 tons of coal, 9,000,000 
barrels of oil, and 120 billion cubic feet of gas. By 1952 
these figures had climbed to 107,000,000 tons of coal, 
more than two and a half times the amount burned in 
1930—67,000,000 barrels of oil, or better than a seven- 
fold increase—and 912 billion cubic feet of gas, eight times 
as much as a quarter-century ago. 

The millions of tons of combustion products now being 
poured into the air all over the world staggers the imagi- 
nation. When climatic conditions conspire with output, 
as sometimes occurs, to retain or entrap some of this efflu- 
ent in geographical pockets that also happen to be densely 
populated, it is no wonder that irritation sets in, tempers 
are aroused—and fears are loosed that sometimes demand 
action greater than the cause warrants. 

I do not think that anything in our lifetime is going to 
stop this world-wide growth of population—or the growth 
in industry and use of fuels that naturally will accom- 
pany it. As population grows, the problem will in- 
crease, both in intensity and complexity, along with the 
traffic problem, the housing problem, and all the other 
problems that increasing numbers of people will bring 
into being. 
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Ultrasonic Attenuation Measurements... 





... for Study of the Engineering 


By Rohn Truell 


Director of Research, Division of Applied Mathematics, 
Brown University, Providence, R. |. 





A relatively new method of studying the physical 
properties of materials is presented. It can be 
used in metallurgy, in many engineering appli- 
cations of both fundamental value and of im- 
mediate practical value, including a number of 
quality-control applications. It is a method 
about which a great deal will be heard in the 
future. 





Onty a limited amount of work has been done in the 
megacycle range of frequencies in the study of solid ma- 
terials.! The method to be described in the paper in- 
volves the measurement or the comparison of ultrasonic 
energy losses in solids. The evaluation of energy losses 
is accomplished by measurement of an attenuation or 
propagation factor. 


Technique of Measuring Attenuation 


The energy losses are produced in the solid by scatter- 
ing energy from a beam of energy or by absorption of 
energy within the beam of energy—or both. The energy 
in question is introduced into the sample in the form of 
pulses of microsecond length with a carrier frequency 
varying from 5 to 500 mc/sec depending on the material 
being examined and the particular property under ex- 
amination. The loss in energy is measured by causing 
the pulses to travel back and forth between two accu- 
rately parallel faces of the sample and by measuring the 
amplitude decay of the pulses as a function of the number 
of echoes or reflections, hence as a function of the distance 
traveled in the sample. 

The form of the sample and the type of pulse pattern 
observed are indicated in Fig. 1, where a single pulse is 
introduced into the sample and allowed to travel back 
and forth between the parallel faces until it is entirely 
dissipated, then another pulse is applied and the process 
repeated. The repetition rate of the pulses is about 300 


‘The only previous work of such nature known to the author was 
carried out by W. Roth at M.I.T., by W. P. Mason and H. J. Mc- 
Skimin at the Bell Telephone Laboratories, and by R. K. Roney at 
the California Institute of Technology. 

Contributed by the Metals Engineering Division and presented at 
the Diamond Jubilee Spring Meeting, Baltimore, Md., April 18-21, 
1955, of Tug American Society or Mecuanicat Encinzers. (Con- 
densed from ASME Paper No. 55—S-17.) 
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Properties of Materials 


per sec. The decay of the pulse amplitude as a function 
of the number of round trips made by the traveling pulse 
gives the energy loss as a function of distance traveled in 
the material or as a function of the time elapsed. At- 
tenuation values are then variously expressed as decibels 
per echo, decibels per centimeter, decibels per micro- 
second, and so on. 

The generation of the pulses and the generation of 
elastic waves by means of coupling the electrical pulse- 
generating system to a quartz-crystal transducer are well 
known. 


Measuring Low Attenuation Values. Careful measure- 
ments become of great importance with materials having 
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Fig. 1 Form of sample and type of pulse pattern observed 


very low attenuation values. Materials such as quartz 
and silicon single crystals have very low attenuation 
values even as high in frequency as 500 mc/sec where the 
wave length in the solid is of the order of 10 microns 
(10-*cm or 4 X 10~*in.). Very few materials even in 
single-crystal form can be subjected to attenuation 
measurement at frequencies this high because the attenua- 
tion becomes too large and there are too few echoes with 
which to make measurements. Germanium single crys- 
tals have a practical upper frequency limit of about 300 
mc/sec. The choice of the frequency range in which 
attenuation work is to be done depends primarily on 
where in the frequency range the attenuation becomes 
too high to measure. Ordinarily it is desirable to use as 
wide a frequency range as possible below the frequency 
where the attenuation becomes too large. 

Polycrystalline materials fall into the range from 
about one mc/sec to 100 mc/sec and most metals 
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of polycrystalline nature must be studied below 60 to 
80 mc/sec. 


Work at Brown University 


Fig. 2 gives an outline of most of the work undertaken 
in the Metals Research Laboratory at Brown University; 
it is not possible here to discuss this outline in detail. 
Parts of this work are primarily solid-state physics and 
metallurgy. The outline classifies the energy losses in 
terms of absorption and scattering. Attenuation is 
a term including both types of losses. 

The remainder of the paper will be devoted to certain 
sections of the attenuation work which seem likely to be 
of interest to engineers and especially to those who are 
concerned with metallurgical problems and with quality- 
control problems. 

An example of a rather large effect which is not yet 
clearly understood is that of an experiment on a chrome- 
nickel-molybdenum composition (known as 16-25-6 
alloy) where an ultrasonic attenuation comparison has 
been made among samples of this materia] subjected to 
aging by heating. The aging was very pronounced in 








the samples used as shown in the photomicrograph, Fig. 
3. It is evident that there is a hexsional effect. The 
aging effect shown in Fig. 3 is that of the precipitation of 
the dark carbides, and to obtain the pronounced heavy 
aging the material is heated at approximately 1500 F for 
1 hr. 

The results of attenuation in the low megacycle region 
(5 to 15 mc/sec) are shown in Fig. 4, where it is evident 
that sample 1 is highly attenuating with the ultrasonic 
waves traveling parallel to the striations, whereas in 
sample 3 there is the same aged structure but the beam is 
perpendicular to the striations and the resulting attenua- 
tion is very much lower than in sample 1 and even slightly 
lower than in the normal structures as represented by 
samples 2 and 4 which have the same attenuation. 





Attenuation of Copper-Aluminum Alloy 


A second example of this type of work is that where 
internal changes in a metal or alloy are brought about by 
producing phase changes or by causing precipitates to 
form. An excellent example of this type of alteration of 
the material is that where internal oxidation in a copper- 
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Fig. 2 Classification of ultrasonic energy losses in solids; outlining work undertaken 
at Brown Metals Research Laboratory 
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Fig. 3 Photomicrograph showing aging effect on chrome- 
nickel-moly test sample 


aluminum alloy produces large changes in attenuation. 
In this case the fundamental behavior is understood much 
better than in the previous example. 

In the internal-oxidation study, single crystals of cop- 
per with '/2 and 1 per cent of aluminum were heated in 
vacuum and then in oxygen and the ultrasonic attenua- 
tion of both longitudinal and transverse waves was ex- 
amined over the frequency range from 10 to 75 mc/sec at 
various stages of the vacuum heat-treatment and oxida- 
tion. On heating in vacuum the attenuation generally 
decreases and on oxidation the attenuation increases by 
large amounts depending on how much of the sample 
actually is oxidized. 

Fig. 5 is a cross section of a Cu Al specimen which has 
been internally oxidized as far into the sample as the 
sharp demarcation shown. Both regions are still single- 
crystal Cu Al. 

Results similar to those obtained by the internal oxi- 
dation of Cu Al should be expected in a number of situa- 
tions where aging and internal deterioration lead to pre- 
cipitates or new phases interspersed in the original ma- 
terial. 


Titanium-Hydrogen Experiment 


In another set of experiments the introduction of hy- 
drogen gas into titanium at elevated temperatures led to 
the formation of titanium hydrides which gave rise to 
large changes in ultrasonic attenuation. In the titanium- 
hydrogen experiments these attenuation changes were 
accompanied by large changes in ultrasonic velocity (as 
much as a 10 per cent change) which is unusual and in- 
teresting because it indicates a really drastic alteration in 
the material. Under these circumstances where the 
large attenuation and velocity changes occurred an ap- 
preciable part of the titanium had been converted to ti- 
tanium hydride because large amounts of hydrogen had 
been taken up by the titanium. 

Additional work is under way on this subject to de- 
termine how small an amount of hydrogen can be 
detected in titanium by this method. 

A further example of the use of attenuation measure- 
ment as a tool in the study of the properties of materials is 
that of the examination of radiation damage in solids. 
When certain types of materials are exposed to neutron 
irradiation their physical properties change. In some 
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Fig. 4 Results of attenuation in the low megacycle region of 
chrome-nickel-moly specimens 
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Fig. 5 Cross section of Cu-Al specimen which has been in- 
ternally oxidized 


materials the elastic constants may change by large 
amounts as well as the attenuation values. Semicon- 
ductor materials such as silicon exhibit large electrical 
and mechanical changes which are detectable by ultra- 
sonic attenuation methods. A number of such studies in 
connection with radiation damage are now under way 
in our laboratory. 

Numerous experiments also have been carried out on 
the plastic deformation of aluminum. The results show 
a surprising amount of detail in connection with ‘‘time 
effects’’ related to dislocation strain behavior. 
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Fig. 1 
omy of new type in Norfolk and Western service 


Norfolk and Western 


Prototype steam-turbine-electric locomotive constructed to determine suitability and econ- 





Coal-Fired Steam-Turbine-Electric Locomotive 


Construction and Test Program 


The first part’ is concerned principally with a de- 
scription of the locomotive and its operation. The 
economic feasibility of the locomotive, which is in- 
teresting and important, is condensed in some detail. 
The balancing of higher first cost (as compared to 
reciprocating steam or diesel) plus a thermal efficiency, 
which is lower than diesel but higher than reciprocat- 
ing steam, against the relative cost of coal and oil is a 
problem which can produce varying answers, depend- 
ing on the assumptions made and who makes them. 
Under test conditions at the Baldwin plant, the con- 


From the Builder’s Angle 


Tue coal-burning noncondensing steam-turbine-elec- 
tric locomotive built for the Norfolk and Western was 
attractive to the railroad as a means of continuing the 
use of bituminous coal with fuel cost that gave promise 
of being equal to, or less than, other forms of motive 
power presently available. 


1 Based on two papers contributed by the Railroad Division and 
ee at the Annual Meeting, New York, N. Y., November 28- 
cember 3, 1954, of Taz American Society or MecHaNicaL ENGINEERS. 
* Condensed from ASME Paper No. 54—A-185, ‘Coal-Fired Steam- 
Turbine-Electric Locomotive for Norfolk & Western Railway,’ by 
C. C. Hamilton, Research Engineer, The Babcock & Wilcox Company, 
Alliance, Ohio, Mem. ASME; P. D. Evans, Design Engineer, Steam 
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tract over-all thermal efficiency of 12.1 per cent at the 
generator output was realized. The second part’ 
deals with the road tests of the new locomotive. 
These tests were made (1) to verify the drawbar-pull 
curve established by the builders in the locomotive 
specifications and to establish tonnage ratings for the 
new locomotive, (2) to develop the operating costs 
of the locomotive in comparison with other locomo- 
tives, and (3) to gain experience and data that would 
lead to simplification and improved performance of 
future locomotives of this type. 


Fig. 1 shows the completed locomotive and indicates 
clearly its rugged construction. 

The elements of economy in fuel and water in this loco- 
motive result from the efficiency of a water-tube boiler, 
automatically controlled, which produces steam at 600 
psig and 900 F total temperature, while burning approxi- 


Division, Westinghouse Electric Corporation, Lester, Pa., Mem. 
ASME; and R. P. Stoddart, Mechanical Engineer, Baldwin-Lima- 
Hamilton Corporation, Philadelphia, Pa. 

’ Condensed from ASME Paper No. 54—A-251, ‘Performance of Nor- 
folk and Western Railway Company's Experimental Coal-Burning Steam 
Turbine-Electric Locomotive No. 2300,"’ by I. N. Moseley, Research and 
Test Engineer, Norfolk & Western Rw., Roanoke, Va. Mem. ASME. 
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Fig. 2. Steam requirements of 5000-hp loco- 
motive turbine over a considerable range of 
pressure and temperature 


mately 100 Ib of coal per sq ft of grate per hr; and a tur- 
bine which converts a substantial portion of the available 
heat to torque to drive a direct-current generator. Fig. 
2 shows the steam consumption for a considerable range 


Fig. 3 View during shop 
assembly of boiler being 
lowered into frame 





Fig. 4 Superstructure hav- 
ing been erected, turbogen- 
erator is being lowered into 
place on its foundation 
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Characteristics of N&W Locomotive 


Wheel arrangement. . 


A, re 
Fuel capacity of locomotive, tons....... 
Water capacity of tender, gal............. 
Tractive effort (average with 25 per cen 
adhesion), lb 
Continuous tractive effort at 9 mp 
Maximum speed, mph 
Height, ft-in.... 
Wheelbase, ft-in. 
Se 
Total locomotive..... rhs 
Total locomotive and tender. . 


Length, ft-in. 


Locomotive (over couplers). . 

Tender (over couplers) 

Total locomotive and tender 
Maximum curves, deg... 


Weights, Ib 


Per axle—front trucks 
Per axle—back trucks 
Total locomotive 


Weights, Ib 


Per axle—front trucks 
Per axle—back trucks 
Total locomotive... 


Weight—tender (loaded)... 


Service 


ryt. & 


6-6-6-6 


Bituminous coal 


600 psig goo F 
20 
22000 


200000 
144000 
60 
15-111/2 


13-0 
96-5 1/2 
147-3}/2 


111-7!/2 
49-6 
161-13/2 
18 
With coal 
68833 
67500 
818000 
Without coal 
62167 
67500 
778000 
365000 
Freight 














The gain from increased 
pressure would be slight and would hardly warrant the 
extra weight and cost of equipment involved. For this 
locomotive the superheat temperature of 900 F and the 
noncondensing cycle were chosen to simplify the design 


of pressure and temperature. 


and to avoid the use of high-alloy steels. Now that the 
operating problems of the present noncondensing plant 
have been overcome, means are being studied for using 
increased superheat and lower back pressure. 

Twelve Tiesnoutns axle-hung traction motors 
provide the well-known flexibility of electric drive and 
utilize all of the locomotive weight for traction. Full 
horsepower is delivered through most of the normal 
operating speed range. 


Builders 


The design, development, and construction of this 
locomotive were undertaken by the following: 


Norfolk and Western Railway—the customer and 
potential operator. 

The Baldwin Locomotive Works (now Baldwin-Lima- 
Hamilton Corporation)—locomotive builder and prime 
contractor. This company was responsible for the 
mechanical portion of the locomotive, the tender, the 
installation of equipment, and the standing thermal- 
efficiency tests. 

The Babcock & Wilcox Company—builder of boilers 
and component equipment, which, with Bailey Meter 
Company, poset responsibility for the boilers, boiler- 
feed and coal-handling equipment and their control, and 
testing prior to installation in the locomotive. 

Westinghouse Electric Corporation—builder of the 
turbogenerator, the electric equipment, and its control. 

At the time the four companies initiated this project, 
numerous discussions were held regarding efficiency, 
economic feasibility, steam consumption of turbine and 
auxiliaries, wheel arrangements and weights, dependa- 
bility of equipment, and the like. Discussions led to a 


two-stage program involving design and production: 

1 Boiler to be designed, built, and tested. During 
this period the propulsion equipment would be designed 
and locomotive arrangement, in preliminary form, would 
keep pace with the equipment development. 
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Fig. 5 Locomotive turbo. 
generator is a single assem- 
bly consisting of steam tur- 
bine, reduction gear, and 
double-armature generator 


2 When the boiler was tested and proved satisfactory 
for service to the four parties involved, the detail] design 
and production of the entire locomotive was to proceed. 

Step 1 began early in 1949, and Step 2 in June, 1951, 
after which thermal-efficiency tests on the completed 
locomotive were run at the Baldwin plant and the loco- 
motive delivered to the Railway in May, 1954. 


Locomotive Arrangement 


The locomotive has a 6-6-6-6 wheel arrangement. 
Four 6-wheel swivel trucks are identical and are the same 
as used on Baldwin diesel-electric locomotives. 

The equipment arrangement is determined by the fact 
that the boiler must be suspended between the two sets 
of running gear. Certain equipment was placed ahead of 
the boiler in the following order: Forward electrical 
compartment, coal bunker, operator's cab. 

While the weight distribution would have been im- 
proved if additional equipment could have been placed 
forward of the boiler, all of the following equipment ts 
located to the rear of the boiler: Main turbine and 
generator, feedwater equipment, and the rear electrical 
compartment. Some ballast was added to the front end 
of the locomotive in order to have equal axle weights 
with the bunker half full of coal. 

The forward electrical compartment contains a control 
cabinet for the six traction motors of the front running 
gear, also a dynamic-brake compartment and an axial- 
flow traction-motor blower. Duplicate equipment 1s 
carried in the rear electrical compartment and, in addi- 
tion, a generator control cabinet. 

The space under the side slope sheets of the coal bunker 
is utilized to house the steam-driven air compressors, the 
stoker engine, main air reservoirs, and batteries. 

Brake equipment Schedule 24-RL, together with some 
portions of the Bailey control equipment, is housed under 
the operator's cab. 

Sandboxes are arranged for filling through the roof, 
using the same facilities as for conventional steam loco- 
motives. 

Figs. 3 and 4 taken during assembly of the locomotive 
show some of the interesting details of design. 

The tender carries 22,000 gal of water and the zeolite 
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water softener. The Railway standard design of trucks 
was used, and with slight modification the tender water- 
bottom cast-steel frame. 


Boiler and Combustion Details 


Type and Construction. The boiler, Fig. 6, is a special 
natural-circulation, water-tube, enaiadinddiens, low- 
head design. Cyclone steam separators in the boiler drum 
provide dry steam to the superheater and steam-free water 
to the generating tubes. All generating tubes extend 
between the top drum and a connected, closed circuit of 
bottom headers. The generating tubes form the boiler 
walls and arch, and also are arranged in the gas path as 
convection surface. A steel casing is attached to the 
outside of the wall tubes forming a gastight enclosure. 
External supply tubes connect between the boiler drum 
and lower headers to deliver the steam-free water from 
the cyclone separators. A submerged-type feed pipe is 
used to deliver feedwater from economizer to drum. 

Tubes of 3 in., 2!/2 in., and 1 in. OD are used to form 
the various boiler components. A superheater, econ- 
omizer, and gas-air heater are incorporated for maxi- 
mum extraction of heat from the products of combus- 
tion. The air is heated to 350 F at full load, and feedwater 
to about 250 F. Stack temperature is 350 F or less. 


Coal Feed. Coal is delivered to the furnace by a modi- 
fied type BK locomotive stoker. A forward-moving 
Rotograte, on which the coal is burned, continuously 
discharges ash at the firing end, moving at a speed of 9 
tol0fph. Discharged ash is distributed in the long flat 
ashpan by intermittent blowing of steam jets—electro- 
pneumatically timed. The conventional railroad-type 
steam-jet spreader stoker was chosen as a means of firing 
the boiler in order to minimize the problem of training 
crews and to utilize effectively the ability to bank the 
fire under waiting conditions but at the same time 
supply steam for the drive of the ever-needed air com- 
pressor. A natural-circulation boiler is essential for this 
type of firing if the high parasitic losses of turbine-driven 
auxiliaries, operating at low delivery conditions, are to 
be avoided, as the idling condition of this cycle, with all 
auxiliaries running, is substantial. Utilization of the 
natural-circulation boiler and a banked fire permit reduc- 
ing this idling loss to that of the air compressor for 
periods of several hours, thus retaining a desirable fea- 
ture of the conventional fire-tube boiler. 


Fuel Combustion. Combustion air, supplied under 
pressure by a Westinghouse blower, flows through the 
two-pass gas-air heater and along each side of the drum 
to side-wall ducts in the furnace area. Air at the lower 
end of the side-wall ducts passes through ports between 
side-wall tubes to a wind box built within the Rotograte 
chain. Overfire air is admitted at the front wall in 
selected locations and through two cinder-return nozzles 
at the low end of the arch. 


Boiler Controls. The boiler and its auxiliaries are con- 
trolled automatically by Bailey Meter pneumatic-type 
equipment. The control system is made up of standard 
components proved by long experience in stationary and 
Marine practice. The system uses compressed air from the 
train-brake system with a small reservoir for instrument 
air storage. Air is reduced from 140 psi to 30 psi and 
filtered four times before entering any of the instruments. 

Four instruments, called indicator controllers, are 
used for combustion and feedwater control. They 
measure (1) steam pressure, (2) steam flow, (3) drum 
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Fig. 6 Stoker-fired natural-circulation locomotive boiler 


water level, (4) air flow; and produce control air pres- 
sures proportional to the load. They control (a) stoker, 
(4) boiler blower, (c) feedwater, so as to maintain pre- 
set conditions of steam pressure, water level, and air flow. 
The control system is centered in a console at the fire- 
man’s position in the cab. Here, hand-automatic selec- 
tor valves are located for stoker, blower, feedwater, and 
water to heater. On-off cocks start and stop the stoker, 
feed pumps, stack jets, and rail washer. Push buttons 
are provided for low-water reset, emergency blowdown, 
and emergency boiler feed. Gages and indicators show 
pressures, drum and heater levels, and steam flow. 


Turbogenerator 


The locomotive turbogenerator shown in Fig. 5 is 
a single assembly consisting of a steam turbine, reduction 
gear, and a double-armature generator. A steam-tur- 
bine-driven blower supplying forced draft for the boiler 
is mounted on top of the gear case. The turbine is con- 
nected through a quill shaft to the pinion gear which 
drives the gear wheel and the directly sega aunendie 


Steam Turbine. The steam turbine is of the noncon- 
densing impulse type designed to operate with inlet- 
steam conditions of 600 psia and 900 F and atmospheric 
back pressure. Its rated capacity is 4500 hp input to the 
generator for traction plus approximately 200 hp for 
auxiliary power requirements. The noncondensing cycle 
was chosen in preference to a condensing cycle because 
it was concluded that for this initial locomotive the 
additional development, cost, size, and weight of a 
condenser were not warranted. The turbine normally 
operates at 8000 rpm at rated power output. 


Reduction Gear. The reduction gear is of single helical 
type having an 8.9 to 1 ratio and delivers power to the 
generator shaft at 900 rpm under rated load conditions. 
A power take-off on the gear shaft drives the main oil 
pump and the governor. A 300-gal lube-oil reservoir 
is built into the lower portion of the gear housing. 


Generator. The direct-current traction generator con- 
sists of two generators mounted back to back as a single 
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assembly. The two armatures are tandem-mounted on changer integrates the pneumatic ‘“‘command”’ signal 


a common shaft and the stators are bolted together to 
form a common frame. The generator is self-ventilated 
by a fan mounted between the armatures. Cooling air 
is drawn in through both ends over the commutator 
brushes, then through the windings, and discharged 
through circumferential slots at the center of the frame. 
An alternator supplying power for the motor-driven 
traction-motor blowers is mounted on the outboard end 
of the generator with its stator bolted to the generator 
frame. The armature is carried on an extension of the 
taain shaft. A sheave at the outboard end of the shaft 
extension provides a multiple vee-belt drive for an 
auxiliary generator and an exciter mounted on top of 
the alternator stator. The auxiliary generator provides 
power for battery charging, energizing the electrical 
control equipment and excitation of the alternator. The 
exciter provides excitation for the main-generator fields. 


Traction Motors. Each of the twelve axles of the 
locomotive is motorized by a traction motor geared to it 
at a 15:63 ratio, of the same type as generally used for 
electric traction, and commonly called axle-hung, direct- 
current, series motors. Each motor is supported by 
axle bearings and a suspension pad on the truck. 
The three motors on each truck are series-con- 
nected. The motor groups on each of the front trucks 
are candid emeaanel senses the No. 1, and those on the 
rear trucks are similarly connected across the No. 2 
generator during motorizing. The traction motors also 
are used to supply dynamic braking. 


Control System 


The turbogenerator control system is an embodiment 
of two separate but interrelated control systems—the 
turbine system and the electrical system. The turbine 
system is essentially hydraulic and responds to a pneu- 
matic signal from the master controller at the engine- 
man’s control stand. It consists of a governor, speed 
changer, load limiter, and a servomotor for positioning 
steam-flow regulating valves in the turbine. The speed 
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with a hydraulic-pressure signal from the speed-sensing 
governor and delivers a control pressure signal to the 
servomotor. A pressure-sensitive relay in the servo- 
motor directs the flow of high-pressure oil to the 
servomotor piston which positions the steam-flow 
regulating valves in the turbine. 

The function of the load limiter is twofold. It acts 
to prevent dangerous reduction of the boiler pressure 
and subsequent pull-over of water from the drum during 
transient-load changes, and it limits the maximum 
power delivered by the turbine for each notch position 
of the master controller. 

The electrical control system is composed of a series 
of contactors, relays, and switches in both low and 
high-voltage circuits. The low-voltage circuits are 
principally control circuits regulated through the master 
controller to energize relay-operated switches in the 
high-voltage power circuits. 

The engineman controls locomotive output from a 
conveniently arranged control stand which, in addition 
to the conventional air-brake pedestal, has the master 
controller and a five-position reversing lever which is 
used to select power or dynamic -braking in either 
direction. 


Protective Devices 


The protective devices incorporated separately or as 
parts of the turbogenerator control system are too 
numerous to merit individual mention. Major devices, 
such as the turbine overspeed trip, emergency-brake power 
knockout, electrical rate of rise or surge relays a elec- 
trical ground relays, all act to stop the turbine completely 
and are automatic in operation. In addition, a manual 
trip for stopping the turbine in emergency is provided in 
the operating cab. All of these devices require manual 
resetting operations at the engineman’s control stand 
before operation may be resumed. 

Minor devices, such as the wheel-slip relays and 
dynamic-brake overcurrent relays, indicate a need for’ 
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reduction in power, which if unheeded, automatically 
reduce power but do not stop the turbine and require no 
resetting. Other minor devices give visual selientine 
by lights on the engineman’s control stand of low pres- 
sure and high temperature in the turbine lube-oil system, 
and failure of either or both of the traction-motor 
blowers to operate. 


Performance 


In tests at the builder’s plant, the continuous rating of 
the locomotive was estimated as 144,000 lb at 9 mph at 
the rail. 

Fig. 7 shows how certain factors vary with coal rate. 
The design point for 4500 hp is about 6500 Ib of 13,500- 
Btu coal per hr. The best boiler efficiency of 83 per cent 
is at a slightly lower firing rate. The equivalent steam 
flow is arrived at by adding to the 600-psi 900 F 
steam the equivalent amount of such steam that could 
have been produced by the heat added to other steam 
and to the boiler blowdown. 

Over-all thermal efficiency has a well-sustained high 
value. The fuel consumption at idling is about 14 to 
15 per cent of that at full load. The coal rate per square 
foot of grate is a straight-line function of coal burned per 
hour divided by the grate area. 

Heat Balance. Of the heat added in the boiler, i.e., the 
total heat of steam above feedwater temperature, about 
16 to 18 per cent is required for auxiliaries and continuous 
blowdown at full load. The auxiliaries which exhaust 
into the feedwater heater provide about 13 to 14 per cent 
of the feedwater by volume. 

The total heat value of coal fired at full load is about 87 


Tue locomotive was shipped to the Railroad for road 
testing from the Baldwin-Lima-Hamilton Corporation's 
plant in Philadelphia on May 19, 1954. It was displayed 
at the Southern Appalachian Industrial Exhibit at Blue- 
field, W. Va., on May 26, 27, and 28, before being placed 
in service between Roanoke, Va., and Bluefield, W. Va., 
on June 1 for preliminary shakedown runs. During 
these preliminary runs the locomotive made approxt- 
mately a round trip daily, a total of 200 miles. 


Dynamometer Tests 


Full-scale dynamometer tests were begun on July 19 
and ce A on October 2, 1954. The Norfolk and 
Western’s dynamometer car was used in all tests to record 
drawbar pull, dynamic-braking effort, speed, time, 
location, and distance. Temporary plates were placed 
over the stoker trough in the coal bunker and all the 
coal burned was dumped from a weighing bucket into an 
exposed section of the trough in the operators’ cab. The 
coal, which was double-screened 2 in. X '/4 in. high 
volatile, was weighed in 200-lb increments, using a 
balance scale. Representative coal samples were taken 
during each test and a proximate analysis was run on 
each sample. The water consumption of the locomotive 
was measured with the aid of calibration boards at the 
four corners of the main tender and the auxiliary tender. 
The auxiliary tender, with a capacity of 16,000 gal, was 
employed to eliminate water stops between terminals. 
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X 10° to 88 X 10° Btu per hr. At a boiler efficiency of 
77 per cent, about 67 X 10° to 68 X 10® Btu per hr is 
added to the water by the boiler. On an equated basis 
this would be an evaporation of 53,000 to 54,000 Ib of 
water per hr to steam at 600 psig and 900 F total tem- 
perature. 

Information as to dimensions, weights, and general 
characteristics is given in the Table of Characteristics. 
The locomotive and tender are of about the same length 
(161 ft, 11/> in.) as a three-unit diesel-electric of similar 
power. The weight is more when the tender is included. 
The locomotive was designed for freight service and 
geared for 60 mph. 


Special Features 


This steam locomotive includes the combination of 
several features which, while proved satisfactory in 
Navy and stationary practice, are new to the locomotive 
field, and they have been incorporated for the first time 
in locomotive design in this unit. The high-pressure 
high-temperature water-tube boiler, with complete auto- 
matic control of fuel and air to the furnace as well as 
feedwater to the boiler in exact proportion to the demand 
for steam, and the self-cleaning traveling grate on which 
the coal is burned, are entirely new to locomotive prac- 
tice. The use of the high-pressure high-temperature 
steam so produced in a turbine unit delivering 4500 
hp to the electric generator supplying power for the 
traction motors, contributes to the high thermal efh- 
ciency of the over-all locomotive power plant. 

Time and economic considerations will resolve the 
question as to whether this locomotive, or modifications 
of it, has a lasting place in the motive-power field. 


Performance in Service 


In the mountainous districts the new steam turbine- 
electric locomotive was compared with the Norfolk and 
Western's Class Y6b, a 2-8-8-2 mallet; and in the flat 
districts the new locomotive’s performance was com- 
pared with that of the Norfolk and Western's Class A, 
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Fig. 8 Drawbar-pull curves for the steam turbine-electric 


locomotive compared with class Y6b and class A locomo- 
tives 
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Fig. 9 Drawbar-horsepower curves for the steam-turbine- 


electric locomotive compared with class Y6b and class A 
locomotive 


which is a 2-6-6-4, single-expansion, articulated loco- 
motive. The drawbar-pull curves for the three locomo- 
tives are shown in Fig. 8. The steam-turbine locomotive 
has the highest drawbar pull of the three loco- 
motives up to about 12 mph while the Class Y6b has a 
higher drawbar pull than the steam turbine at speeds 
above 12 mph. The Class A has a higher drawbar pull 
than the steam-turbine locomotive at speeds above about 
13.5 mph. There is a drop in the tathine locomotive's 
drawbar pull at speeds above about 41.5 mph. 

The turbine normally operates at constant horsepower 
and the speed of the turbine is controlled by the torque 
requirements of the generators up to the maximum 
turbine speed of 8000 rpm, which is controlled by the 
governor. The generators reach their maximum voltage 
after the last stage of field shunting has been made 
and the turbine has reached the maximum speed allowed 
by the governor. This point is reached at a locomotive 
speed of about 41.5 mph. 

Fig. 9 shows the drawbar-horsepower curves for the 
three locomotives. These curves show, in a different 
form, the same general comparison of the three loco- 
motives as the drawbar-pull curves. The steam-turbine- 
electric locomotive has the largest horsepower available 
at the drawbar up to about 12 mph; Class Y6b has the 
highest drawbar horsepower from 12 to 31 mph; and 
Class A has considerable advantage over the other two 
locomotives at speeds above 31 mph. The unloading of 
the steam turbine-electric at speeds above about 41.5 
mph is more apparent in its drawbar-horsepower curve. 
This condition will be corrected on future locomotives. 


Radford Division Tests 


The tests were conducted on the Railroad’s Radford, 
Pocahontas, and Scioto Divisions. The Radford Division 
extends from Roanoke, Va., to Bluefield, W. Va., a 
distance of 100 miles and crosses two mountain ranges. 
The ruling grade, westbound, is over the Allegheny 
Mountain Range between Elliston and Christiansburg, 
being 11.5 miles of 1.32 per cent grade, not compensated. 
From Walton to Glen Lyn, the railroad follows river 
= along New River. The steepest grade on this 

ivision is the 3 miles of 1.60 per cent grade, not com- 
pensated, going into Bluefield. 
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The westbound tests on the Radford Division showed 
that, in day-to-day operation, the steam turbine-elec- 
tric locomotive would be capable of handling 3600 tons 
of empty coal hoppers, Roanoke to Bluefield. During 
the tests the new locomotive handled a maximum of 16] 
empty coal hoppers with a total train tonnage of 4052 
tons westbound over this division. The tonnage rating 
for the Norfolk and Western’s Class Y6b locomotive, 
westbound on this division, is 3000 tons. The dynamic 
brake proved to be more than capable of holding the 
trains on the 1.00 per cent descending grade between 
Christiansburg and Walton without using the air brake. 

During the eastbound tests on the Radford Division, 
the steam-turbine locomotive handled a maximum of 
144 loaded coal hoppers with a total train weight of 
13,073 tons. An eastbound tonnage rating of 11,500 
tons has been established for the new locomotive. The 
present eastbound rating for the Class Y6b is 10,300 tons; . 
both of these ratings include the use of a Class Y6 pusher 
over the 8-mile 1.00 per cent compensated grade from 
Walton to Christiansburg. 

Fig. 10 is a graphic comparison of the fuel costs per 
thousand gross-ton-miles for the two locomotives when 
operating on the Radford District. The hatched bars 
show the fuel costs for the two locomotives when 
operating westbound, and the solid bars show the east- 
bound fuel costs. 


Pocahontas Division Tests 


The 100-mile-long Pocahontas Division is another 
mountainous division and extends from Bluefield to 
Williamson, W. Va. In the westbound tests on this 
division the steam-turbine-electric locomotive showed 
only a slight operating advantage over the Railroad's 
Class Y6b, since both locomotives can easily handle the 
relatively small coal movement from Bluefield to Kimball, 
where the trains are filled out to 175 loaded hopper cars. 
The remaining part of the run into Williamson is 
down-river grade along Tug River. The dynamic 
brake is responsible for the slight svestbound operat- 
ing advantage the turbine locomotive has over the 
Class Y6b on this division. The dynamic brake en- 
abled operating crews to bring 5600 tons down the 
1.4 per cent compensated grade from Elkhorn Tunnel to 
North Fork without the use of air-brake retaining valves 
on the cars. 

The eastbound tests on the Pocahontas Division 
showed that the steam-turbine locomotive would be 
able to handle, in regular service, 8600 tons of loaded 
coal hoppers from Williamson to Farm, W. Va., and 
4300 tons from Farm into Bluefield. The ruling grade 
from Williamson to Farm is the 4 miles of 0.6 per cent 
compensated grade between Wilmore and Roderfield. 
From Farm into Bluefield the 7'/2 miles of 1.4 per cent 
compensated grade between North Fork and Elkhorn 
Tunnel is ruling. The present eastbound tonnage rating 
for the Class Y6b is 7200 tons between Williamson and 
Farm, and 3600 tons from Farm into Bluefield. 

When handling the same tonnage as the Railroad's 
Class Y6b on the mountainous Radford and Pocahontas 
Divisions, the turbine locomotive made 4 to 13 per cent 
less speed, but showed a fuel saving of 20 to 30 per 
cent. In these two mountainous districts the steam-tur- 
bine-electric was able to handle between 18 and 27 per 
cent more tonnage, varying with the districts. With in- 
creased tonnage, the speed was 13 per cent less and fuel 
saving, based on cost per ton-mile, was 19 to 37 per cent. 
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Scioto Division Tests 


On the Scioto Division the steam turbine-electric loco- 
motive was tested and compared with the Railroad's 
Class A locomotive. The Kenova District extends from 
Williamson, W. Va., to Portsmouth, Ohio, a distance 
of 112 miles. The ruling grades on this district are at 
the approaches to the Ohio River Bridge at Kenova, the 
westbound ruling grade being 21/2 miles of 0.3 per cent 
compensated grade and the eastbound ruling grade being 
1/, mile of 0.66 per cent grade. 

Westbound, from Williamson to Portsmouth, the 
steam turbine-electric locomotive handled relatively the 
same tonnage as the Norfolk and Western's Class A, but 
at a lower speed; the average speed of the turbine loco- 
motive was 13.3 per cent lower than the average speed of 
the Class A. In gross ton-miles per hour based on 
running time, the turbine-locomotive test runs averaged 
11.1 per cent less than the runs with the Class A, but 
the cost of fuel per thousand gross ton-miles for the steam 
turbine-electric locomotive averaged 29.6 per cent less 
than for the Class A. 

The eastbound test runs from Portsmouth to Williamson 
showed that the steam-turbine locomotive could handle 
the Railroad’s maximum car limit of 175 empty coal 
hoppers, but again at a lower speed than the Class A. 
The turbine locomotive’s average speed was 11.8 per 
cent lower than the Class A’s average speed. In gross 
ton-miles per hour running time the turbine locomotive 
showed a deficit of 8.1 per cent in comparison with the 
Class A. However, the steam-turbine-electric loco- 
motive’s average fuel cost per thousand gross ton-miles 
during these eastbound runs was 29.9 per cent lower 
than the Class A’s average fuel cost. 

Fig. 11 is another bar graph —- the comparison 
of locomotive fuel costs per thousand gross ton-miles 
during the test runs on the Kenova District. The 
hatched bars show the fuel costs for the eastbound 
movement of empty coal hoppers, and solid bars show 
fuel costs for the westbound movement of loaded coal 
hoppers. 


Operating Experience 


No major difficulties have been experienced with the 
steam-turbine locomotive, although there have been 
some failures. These failures include a stopped-up 
stoker trough; broken flexible steam connections to the 
cold-water pump; failure of a traction motor blower- 
breaker; original main feed-pump governor of improper 
size; and difficulty with the main turbine controls. 
These minor troubles have been corrected. 

As of October 30, 1954, the new locomotive had 
accumulated approximately 19,000 miles of service on 
the Norfolk at Western, and while it is too early to 
evaluate maintenance costs, routine maintenance has 
not been excessive. Adjustments to locomotive appur- 
tenances, normally to be expected with a new type of 
locomotive, have been made during the tests. Electrical 
maintenance is comparable to that required on the 
diesel-electrics; turbine maintenance has amounted to 
monthly tightening of flanged connections; and boiler 
maintenance so far has been solely in conformation with 
ICC requirements. Monthly cleaning has constituted 
the maintenance on boiler controls. The zeolite water 
softener mounted on the tender is backwashed every 
1000 miles and regenerated every 8000 miles. The opera- 
tion of a fleet of these locomotives will permit the zeolite 
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Fig. 10 Comparison of fuel costs per thousand gross-ton- 
miles for turbine-electric and class Y6b locomotives operat- 
ing on Radford Division 
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Fig. 11 Comparison of fuel costs per thousand gross-ton- 
miles for turbine-electric and class A locomotives operating 
on the Kenova District 


water softener to become a part of the terminal water- 
treatment plant. 


Outlook for New-Type Locomotive 


The coal-burning steam-turbine-electric locomotive 
has very definite promising possibilities. The ability 
of this 4500-hp locomotive to handle the same, or 
greater, tonnages as present locomotives, with fuel 
savings up to 30 per cent, at only a small increase in time 
start to stop, makes it so attractive as to be imperative 
that further study be given to improvements in design 
that are apparent. The first cost of locomotives of this 
type is not st at present. Simplification of controls 
and elimination of some protective devices already have 
been found possible. 

The locomotive has been placed in pool service where 
its performance will be watched carefully while economic 
studies are being made. 

At this time the future of this type locomotive is 
bright. 
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Abstracts and Comments Based on Current Periodicals and Events 


Synthetic-Rubber Containers 


Huce collapsible containers save an estimated one 
third of a cent a pound in bulk shipments of Bakelite 
polyethylene resins to Bakelite Company customers in 
lots of 9400 lb net per container. Made of synthetic 


rubber and fabric like 4-ply auto tires, the reusable con- 
tainers are part of a new mechanical-handling system 
employed by Bakelite Company to reduce the customer's 
bulk-handling costs, resin losses, and storage space. 








J. J. Jaklitsch, Jr., Associate Editor 


Fully enclosed from start to finish, this new system 
also helps to maintain final product quality by keeping 
out dust, dirt, and other contaminants. Nearly 8 ft high, 
the collapsible containers have loading capacity of 300 
cu ft. 

The containers were developed and are manu- 
factured by the United States Rubber Company from 
polychloroprene rubber and fabric. Bakelite Company, 
a division of Union Carbide and Carbon Corporation, 
has adopted the costsaving new system to realize for 


Fig. 1 Lift trucks pick up 
empty, collapsed containers at 
outdoor storage points (top 
left photo) and carry them to a 
specially designed unit that 
inflates, washes, and air-dries 
them. A light-duty monorail 
system moves the clean con- 
tainer to a filling cradle that 
tilts to a 45-deg angle (top 
right photo). At the container’s 
true high point, its filling clos- 
ure connects while under pres- 
sure with a filling spout 
through a special sleeve valve 
(bottom left photo). A rotary- 
vane resin disperser is lowered 
through the sleeve valve before 
the resins are poured into the 
container. Lift trucks carry 
filled containers to a weighing 
station and then to storage. 
The containers are designed in 
various sizes for loading on 
standard 52'/.-ft railroad gon- 
dola cars (bottom right photo). 
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itself and its customers the fullest benefits of process 
automation in bulk materials handling. 

Unloading seven of the new collapsible containers 
from a railroad car takes about one-half hour as com- 
pared to an average 16 man-hours required to unload an 
equal volume of paper bags used for shipment of poly- 
ethylene resins. Each huge container replaces the 
handling of about 190 paper bags with one unit load. 
Adapted to mechanized-handling methods, these con- 
tainers reduce the fabricator’s manpower for recciving 
bulk shipments to a maximum of one operator. A 
series of field-trial shipments of Bakelite polyethylene 
resins between South Charleston, W. Va., and Ottawa, 
Ill., plants have been made. 

Collapsing the flexible containers after use and storing 
them outdoors releases valuable warehouse space (cur- 
rently estimated at 60 to 80 cents per sq ft per yr) for 
other uses. Maintenance cost for the system 1s expected 
to be low enough for the fabricator to gain an over-all 
profit in bulk-handling operations even though initial 
investment in equipment may range from about $15,000, 


Fig. 2 The collapsible syn- 
thetic-rubber containers take 
about one-half hour to unload 
(top left photo). At the re- 
ceiving end of field-trial ship- 
ments, lift trucks carry the 
containers to a specially de- 
signed emptying fixture (op 
right photo). A sleeve valve, 
similar to the one used for 
loading, connects to the con- 
tainer’s closure. Bakelite 
polyethylene resins pour out of 
the container through the air- 
tight system and are ready for 
processing (bottom left photo). 
The uncontaminated resin 
helps to maintain the cus- 
tomer’s product quality and 
reduces rejects. When the 
container is empty, it is re- 
moved from the unloading 
fixture (bottom right photo), 
collapsed, folded, and returned 
to a storage area awaiting 
periodic shipment back to the 
resin producer for refilling. 








to handle 250,000 Ib per month, up to $40,000 for higher 
consumption rates. The resin producer assumes the 
major investment cost for the use of these lightweight 
and low-cost collapsible containers. 

Airtight and moisture-resistant, the huge new con- 
tainers need little or no surface preparation to protect 
them against weather. Their 4-ply construction pro- 
vides strength to withstand high pressures and resist 
puncture as well as sunlight or grease, and yet remain 
pliable over a wide temperature range. Designed for 
use in standard bulk-transportation units, the big con- 
tainers fit comfortably into railroad gondola cars and 
open-top truck trailers. Special handling equipment 
and mechanical devices have been designed for economi- 
cal and contamination-free cleaning, inspection, filling, 
loading, transporting, and unloading. 

The new handling system, now under test for other 
products, is considered desirable for food products and 
hygroscopic materials, such as calcium carbide, where 
contamination, air, or water must be excluded. Large- 
volume barge shipments of carbon black from production 




















plants in Texas to the tire industry indicate another 
major area of application for the new bulk-handling 
system. 


High-Temperature Silicone Rubber 


A NEw type of silicone rubber, capable of remaining 
flexible at 600 F, has been developed by General Electric 
Company's Silicone Products Department at Waterford, 
N. Y. 

The materials, designated Class 700, have been de- 
signed to extend the application range of silicone rubber 
to 600 F. Although far superior to organic rubbers in 
high-temperature resistance, Silicone rubber has been 
hitherto limited to a maximum usable range of about 
500 F. 

The new materials are capable of remaining flexible 
for 150 hr or longer during continuous exposure up to the 
peak of the new temperature range, according to G-E 
engineers. Previously available types of silicone rubber 
became brittle in less than 24-hr exposure to this heat. 

Applications anticipated for the new materials include 
kitchen oven-door seals and parts for hot materials- 
handling equipment in the glass, ceramics, and metals 
industry. 

When used as kitchen oven-door seals, Class 700 sili- 
cone rubber is said to seal in heat as well as cooking 
odors, prevent staining of range-front surfaces, muffle 
door ‘‘clang,"’ and is readily cleaned with soap and water. 
It contains rubberlike flexibility and usefulness even at 
highest oven-baking temperatures, G-E claims. 

The improved extreme high-temperature resistance of 
the Class 700 materials has been obtained without sacri- 
ficing other outstanding silicone-rubber properties, such 
as ozone, aging and weathering resistance, low-tempera- 
ture flexibility, and low-moisture absorption. 

The designation Class 700 covers silicone-rubber com- 
pounds produced by G-E’s Silicone Products Depart- 
ment, as well as stocks compounded from G-E silicone 
gums by rubber compounder-fabricators. Class 700 
stocks are suitable for molding extrusion or calendering 
fabrication methods. One representative compound, 
designated SE-750A, is reported by G-E silicone engineers 
to be particularly suitable for the new hot-air technique 
of curing extruded parts. 


Titanium Shear Bolts 


TrraniuM shear bolts that equal or exceed present-day 
steel shear bolts, not only in shear-strength requirements 
but also in the critical factor of fatigue life, have been 
developed successfully by Standard Pressed Steel Com- 
pany, Jenkintown, Pa. 

The new titanium shear bolts follow the development 
earlier this year by SPS of a titanium tension bolt that 
poundwise is claimed to be twice as strong as steel ten- 
sion bolts—a performance that has subsequently been 
confirmed by leading aviation test laboratories. 

While titanium tension bolts are important in aircraft 
design, lightweight titanium shear bolts are even more 
vital to the weight-conscious aviation industry. The 
large majority of threaded aircraft fasteners are shear 
bolts—as much as 95 per cent of total bolt weight in some 
planes. 

Size-for-size replacement of present-day steel shear 
bolts by the new SPS shear bolts, which weigh only 57 
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per cent as much, could cut as much as 500 to 1000 Ib 
from the weight of the larger aircraft. 

In announcing its new bolts, called Hi-Ti titanium 
shear bolts (Type NAS 464), SPS pointed out that the 
fasteners (1) will meet a new standard for titanium shear 
bolts now being developed by the aviation industry— 
that is, satisfactory performance under tension-fatigue 
loads; (2) are probably the first titanium shear bolts to 
come with a complete pedigree in fatigue; (3) have, 
pound for pound, as much as five times the fatigue 
strength in some sizes as comparable steel bolts now in 
use; and (4) are, surprisingly enough for shear bolts, 
in some sizes as strong in tension fatigue as high-strength 
steel and titanium tension bolts. 

In announcing the Hi-Ti shear bolt, SPS published 
complete tension-tension fatigue data for both '!/,-in. 
and '/>-in-diam bolt sizes. 

Pound for pound, the '/,-in. Hi-Ti shear bolts proved 
to have more than five times the endurance strength of 
comparable '/,-in. steel bolts. 

The endurance strength is the maximum load that can 
be applied repeatedly without inducing failure. It is 
arbitrarily determined by stressing the bolt for 8,000,000 
load cycles. Under these conditions, the '/4-in. Hi-Ti 
bolt withstood a load of 60,000 psi, the '/4-in. steel bolt, 
a load of 20,000 psi. When the relative weights of 
the two metals are considered, the strength-to-weight 
ratio in fatigue of the '/,-in. titanium bolt comes out to 
more than five times that of the steel bolt. 

Fatigue tests of the '/:-in. steel and titanium shear 
bolts showed that both had an endurance strength of 





Fig. 3 Hi-Ti titanium shear bolts, equal to or better than 
comparable steel bolts, are Standard Pressed Steel Company’s 
latest solution to the problem of putting lightweight titanium 


to work in critical aircraft applications. Since the bulk of 
threaded aircraft fasteners are shear bolts the new Hi-Ti 
bolts could cut as much as 1000 Ib from the weight of the 
largest aircraft. Each pound of titanium bolts that is sub- 
stituted for equivalent-size bolts saves three quarters of a 
pound of total weight. The new shear bolts, like the Hi-Ti 
titanium tension bolts, are outgrowths of a company-spon- 
sored, $500,000 titanium research program. 
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Fig. 4 Chart shows how tension-tension fatigue tests conducted by SPS on its earlier Hi-Ti 
titanium tension bolt have been closely approximated in independent tests conducted by four 
other laborateries. Solid line and triangular points are the data on !/2-in. Hi-Ti tension bolts 
published by SPS earlier this year. Each symbol on the chart represents one Hi-Ti tension 
bolt tested. Symbols with arrows indicate that test was completed without bolt failure. 
Dotted line represents tension-tension fatigue performance of comparable '/2-in. steel bolt. 
Point at extreme right of chart, representing test of Hi-Ti bolt to 10,000,000 load cycles, 
indicates an even greater endurance strength for the '/:-in. Hi-Ti tension bolt than the value of 
50,000 psi previously determined by SPS. On the basis of an endurance strength of 50,000 
psi as compared to 40,000 psi for the steel bolt, the '/2:-in. titanium tension bolts have an 
endurance strength—pound for pound—more than twice that of steel bolts. 


30,000 psi. On a strength-to-weight basis, therefore, 
the titanium shear bolt is 75 per cent better than the steel 
bolt in fatigue. 

In shear-strength tests, both Hi-Ti shear bolts far ex- 
ceeded the minimum shear requirements—95,000 psi— 
for present-day steel aircraft bolts. The '/,s-in. Hi-Ti bole 
had a shear strength of 109,200 psi, the '/o-in. Hi-T1 
bolt, a shear strength of 112,000 psi. Both values were 
comparable to the shear strengths of the equivalent 
steel bolts tested. On a weight basis, however, a Hi-T1 
shear-bolt strength is more than 60 per cent greater than 
that of the steel bolts. 

SPS's emphasis on tension-fatigue performance under- 
scores the importance of this new standard for judging 
titanium shear bolts. 

Main criterion for a steel shear bolt has been its ability 
to withstand a shear or cutting force across the shank of 
the bolt. This is the main structural load encountered 
by this type of bolt in aircraft applications. 

But in most shear applications there is some tensile 
loading or pull et in a shear bolt. This has not 
proved to be significant in designing with steel shear 
bolts. But because of notch sensitivity, even mild ten- 
sile loading is a critical factor when using titanium bolts. 

Titanium parts are greatly weakened by minute sur- 
face irregularities or notches—out of all proportion to the 
magnitude of the notch. Repeated tensile loads applied 
to incorrectly processed titanium fasteners can induce 
rapid fatigue failure. 

Aware of this destructive effect of fatigue, leading 
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aircraft companies like Boeing, Martin, Northrop, and 
Consolidated Vultee are now preparing specifications for 
titanium shear bolts that will require, for the first time, 
a minimum performance in tension fatigue as well as in 
shear. 

Fatigue performance of the Hi-Ti shear bolts tested far 
exceeds the requirements now being proposed by these 
aircraft companies. 

SPS has just published its own specification for tita- 
nium shear bolts (Type NAS 464) based on the company’s 
more than 30 months of experience in the fabrication and 
testing of the lightweight metal. 

While publishing data on '/4-in. and 1/9-in. sizes, SPS 
reported that it is prepared to produce in quantity 
titanium shear bolts with properties equal to, or better 
than, equivalent steel bolts in sizes ranging from No. 10 
up through '/:-in. diameter. The company is now test- 
ing out larger-diameter Hi-Ti shear bolts with favorable 
results. 


Synthetic Cutting Fluid 


Toot life in machining titanium metal with a syn- 
thetic, water-soluble cutting fluid increases as much as 
300 to 500 per cent as compared to tool life with heavy- 
duty solubilized oils, according to experimental results 
released by Carbide and Carbon Chemicals Company, a 
Division of Union Carbide and Carbon Corporation. 
In comprehensive tests conducted by an independent or- 
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ganization, Ucon Cutting Fluid H-660 in a 1 to 5 dilution 
with water gave these results in turning and parting Ti 
150 titanium test rings with No. 883 Carboloy carbide- 
tip tools. 

Studies on friction between sliding metal surfaces 
show that in the case of titanium the coefficient of fric- 
tion for Ucon Cutting Fluid H-660 and other Ucon syn- 
thetic lubricants is significantly lower than for conven- 
tional cutting fluids. 

Ucon Cutting Fluid H-660 forms a clear solution with 
all proportions of water at room temperature. Its true 
water-solubility permits excellent visibility of the work 
being cut, formed, or ground. Then it can be com- 
pletely removed with a cold-water rinse. The fluid 
can also be vaporized in heat-treating operations. 

This synthetic fluid has been particularly effective in 
many machining, cutting, forming, and grinding opera- 
tions on carbon steels, stainless steels, chrome-molyb- 
denum and vanadium steels, and Nitralloy. Nonferrous 
metals being worked with this fluid include Inconel, 
Monel, aluminum and its alloys, phosphor bronze, 
beryllium copper, silicon brass, Stellite alloy No. 3, and 
Hastelloy alloys B, C, and D. It has been used with 
excellent results in grinding boron carbide and other 
hard, mineral-like materials. 


High-Temperature Aluminum Alloy 


Tue thermal barrier that threatens continued use of 
aluminum alloys in supersonic aircraft has been partially 
lifted by a new experimental alloy, X2219, developed 
and patented by Aluminum Company of America’s 
Aluminum Research Laboratories. 

In the past, aluminum has not had sufficient heat resist- 
ance for use in many aircraft-engine applications and in 
proposed very high-speed aircraft structural components. 
Alcoa alloy X2219, with excellent properties for ex- 
trusions and forgings at elevated temperatures between 
500 and 600 F, is the first step in lifting this thermal bar- 
rier. 

Alloy X2219 is a member of the aluminum-copper 
group of aluminum alloys containing small additions of 
several other elements. In the solution heat-treated and 
aged condition, X2219 has exceptionally good mechani- 
cal properties, tensile and yield strength, and resistance 
to creep, at elevated temperatures in the range 500 to 
600 F. The properties of X2219 will be of interest 
wherever increased strength at these temperatures is 
desired. 


Mechanical Properties 


Typical mechanical properties of X2219 for various 
exposures at elevated temperatures, 500 and 600 F, are 
given in Table 1. The mechanical properties of X2218, 
a standard forging alloy used extensively for elevated 
temperature applications, are included for purposes of 
comparison. 

The typical elevated-temperature results tabulated 
in Table 1 are average values obtained by Aluminum 
Research Laboratories from a number of lots of material 
in each alloy. While these data are in some cases limited, 
values are believed to be representative of the alloys 
and accurately reflect relative strengths at each of the 
temperatures indicated. While the bulk of test data for 
X2219 was obtained from forged specimens, tests and 
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experience on other alloys indicate that these properties 
are also typical of rolled or extruded products. 


Table 1 Typical Mechanical Properties of X2219 and 
X2218 Alloys at Elevated Temperatures 
——X2219-T6—— ——X2218-T61—~ 
3 _ 3 7 
a a a a 
aa s 3 <3 ob ‘3 ne] oo 
gi ge Gf as 2 3: BEF: 
BS BS BS HS BR HS HS aR 
550 F 1000 29000 21000 24 13000 9000 50 
600 F 1000 18000 14000 26 6000 3500 75 
Stress for 0.2% total creep 
in 100 hr at 600 F, psi 6700 2300 
Stress for rupture in 100 hr 
at 600 F, psi 9500 3900 
Fatigue strength—10-8 
cycles at 600 F, psi 5500 5000 


While X2219 alloy will be of interest principally be- 
cause of elevated-temperature properties, tentative 
guaranteed minimum mechanical properties at room 
temperature have been established for acceptance pur- 
poses. These minimum properties, together with typi- 
cal room-temperature properties, are given in Table 2. 


Table 2 Minimum Mechanical Properties at Room Tem- 


perature 
Tentative 
guaranteed 
min Typical 
Tensile strength, psi 55000 62000 
Yield strength, psi 35000 43000 
Elongation, % in 4D 6 16 


These minimum and typical properties are applicable 
to rolled and extruded shapes up to 4 in. thick, to sepa- 
rately forged test specimens, and to die forgings up to 
4 in. thick when the axis of the test specimen is sub- 
stantially parallel to forging flow lines and parallel to 
the parting plane. 


Physical Properties 


The physical properties of X2219 alloy are given in 
Table 3. 


Table 3 Physical Properties of X2219 Aluminum Alloy 


Thermal Coefficient of thermal 
Electrical conduc- expansion per deg F 
Weight conduc- tivity, xX 10-8 
lb per ___ tivity, CGS. Temperature range 
Alloy cuin. %IACS units) 68-212 68-392 68-572 
X2219-0 0.102 44 0.41 
12.4 13.1 13.6 
X2219-T6 0.102 32 0.30 


Heat-Treatment 


Alcoa alloy X2219 is being offered in the -T6 condition 
produced by a solution heat-treatment and water quench, 
followed by an artificial aging treatment. The -T6 
temper provides the best strength for X2219 at 600 F. 


Applications 


Applications where the new alloy shows exceptional 
promise are in aircraft and automotive-engine parts 
where temperatures reach 500 to 600 F. Both gas- 
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turbine and reciprocating-piston engines require alu- 
minum parts for that temperature range. Aircraft 
structural parts operating close to engines will be another 
application. 

Use of X2219 is not restricted to aircraft and automo- 
tive applications alone. It should find use in fittings for 
pressure vessels and pumps and in many other parts 
subject to elevated temperatures. 


Machinery Control System 


A CONTROL system with no moving parts, which directs 
the operation of complex machinery, has been developed 
by Westinghouse Electric Corporation as “‘a major step 
toward completely automatic manufacturing processes 
and operations.” 

The new control system called a Cypak system was 
described recently by Westinghouse executives at a press 
conference in the Hotel Astor, New York, N. Y. 

The basic components of the Cypak system are special 
magnetic amplifiers and transistors. Because these de- 
vices have no moving parts, the director system has 
“built-in’’ reliability—a key factor in the design of com- 
pletely automatic processes and operations. 

Cypak systems have been built and tested in a number 
of operations, it was pointed out. These include the 
control of a fully automatic six-story elevator; a super- 
visory control system for remote operation of electric- 
power systems; a relatively simple punch-press control, 
and a much more complicated spiral milling-machine con- 
trol; a system for the selective delivery and removal of 
ingots from a soaking pit; a skip-hoist director which 
permits the automatic charging of a blast furnace ac- 
cording to a program selected by the operator; and a con- 
trol for an automatic welder. 

In the case of the automatic welder, which was in- 
stalled several months ago, over one quarter of a million 
welding operations have been made to date under the 
control of the Cypak system. It was pointed out, how- 
ever, that these test control systems do not indicate the 
limit of possible applications. 
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Fig. 5 High-quality relay is shown in center; components 
for a transistor flip-flop element are shown at /eft; and com- 
ponents for a magnetic flip-flop element are shown on right. 
The flip-flop elements perform the unlimited time functions. 
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The control cabi- 
nets are seen on the right of the welder with the Cypak system 
above and the relay control below. 


Fig. 6 The automatic bus-duct welder. 


A Cypak system might range in size from a unit as big 
as a table radio to a control panel the size of an upright 
piano, or larger, depending upon the complexity of the 
job it has to do. 

In its present form, the basic ‘‘building block’’ of the 
system, when made with magnetic amplifiers, is flat, 
about 5 in. sq and about 1/2 in. thick. One or two 
magnetic cores, looking like small doughnuts, are 
mounted on the flat square piece of insulating material. 

The magnetic cores are wired in proper circuitry with 
the necessary resistors—which retard the flow of current 

—and capacitors—which store the current. The ar- 
rangement of various electrical connections determines 
what operation the unit will perform. A unit made 
with transistors looks like a small metal box with 
prongs, such as are found on an electronic tube. 

Functions performed by these basic building blocks 
are known to the engineer as‘‘and,”’ ‘‘or,’’ “‘not,’’ and 
‘time’ functions. To the engineer, the ‘‘and’’ unit 
signals the performance of an operation enly when all of 
a given number of signals are fed into it. For example, 
if applied to a machining operation requiring that three 
dimensions of a part be checked, the ‘‘and’’ unit would 
pass the part along to another operation only if dimen- 
sions ‘‘a’’ and ‘‘b’’ and ‘‘c’’ were within the necessary 
tolerances. 

A unit with the “‘or’’ function delivers a job-perform- 
ing signal when any one of a number of signals are fed 
into it. Hence, signal ‘‘a’’ or “‘b’’ or,“‘c,’’ etc., will re- 
sult in the desired output signal. For example, an auto- 
matic elevator on the first floor of a building will go into 
operation when it receives a call from the third floor or 
the fifth floor, or the sixth, or eighth, or ninth, and so 
on. 

The ‘‘not’’ function may be explained this way: 
As long as no signal is fed into it, the “‘not’’ unit will 
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continue to deliver an output signal. If, however, a 
signal is fed into the unit, no output signal will be de- 
livered. An electric lock which stays “‘locked’’ while 
the current is on provides a simple example of the “‘not’’ 
function. If the electric current is cut off by pushing a 
button, the lock will open. Turning on the current by 
resetting the button will close the lock. 

The building block with the ‘“‘time’’ function in it 
would deliver a signal for a specified period or would de- 
lay the signal until a specified period of time had passed. 
It is simply a device with a ‘‘memory’’ which retains a 
job-performing signal until another signal comes along to 

erase’’ it. 


Automatic Screw Machine 


A new No. 00 automatic screw machine said to be the 
fastest automatic in its range, was announced recently 
by Brown & Sharpe Manufacturing Company, Provi- 
dence, R. I. Taking stock up to '/2 in. with 1 in. turning 
length (to 1!/2 in. with special equipment), and maxi- 
mum spindle speed of 7200 rpm, it gives increased pro- 
duction on all materials from free-cutting plastics to 
tough alloy steels. Parts can be machined to closer toler- 
ances than has been possible on an automatic screw ma- 
chine heretofore. Because of its rigid construction, 
carbide tooling can be used to excellent advantage on 
many jobs. 

Push-button control and other features materially 
shorten setup time and reduce operator supervision while 
a job is in progress. Cross slides and detachable ways of 
hardened ground steel, precision ball bearings in spindle 
and sprockets, and fully automatic lubrication reduce 
maintenance problems to a minimum. 





Fig. 7 Operator is shown setting up Brown & Sharpe’s new 
No. 00 automatic screw machine 
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The vertical slide is standard equipment, permitting an 
additional tool position. 

Spindle-speed range from 7200 to 34 rpm, with 208 
combinations of high and low speeds in ratios from 2.3:] 
to 16:1, permits high cutting efficiency on the widest 
variety of materials and work diameters. Selection of 
speeds and direction are made by simple pick-off gears, 
Positive chain drive of the spindle at all speeds assures 
adequate power throughout the full speed range. 

A conveniently located control post provides push- 
button control of both spindle and driveshaft. A drive- 
shaft ‘‘jog’’ button is particularly useful when setting up. 
The speed of the driveshaft (either 240 or 120 nn 
which drives all of the automatic mechanisms, is changed 
by transposing two pick-off gears—all belts are elimi- 
nated—and a safety device prevents rotation in the wrong 
direction. Eleven change gears give the complete rang: 
of 120 production rates from */, to 100 sec per piece. 

Many conveniences and safety features are incorporated 
in the machine. The driveshaft handwheel does not 
rotate when the machine is in operation and moves out 
of the way with the compartment door when gears are 
changed. The automatically lubricated turret slide has 
a hand lever for convenience when s.:tting up. The cool- 
ant supply is constant at both driveshaft speeds and ex- 
cellent guarding with windows is provided around the 
work area. The large-capacity chip tray is removed 
readily and a wide trough facilitates raking out chips 
while the machine is running. Electrical controls con- 
form to J.I.C. standards. 

In addition to the many attachments available for 
previous Brown & Sharpe automatics, two new attach- 
ments have been added for the new No. 00. These are 
the skip indexing attachment, giving greatly increased 
production on deep-drilling operations, and brake in neu- 
tral permitting the use of both high and low speeds on 
those jobs where provision must be made to auto- 
matically stop the spindle. 


Electronic Machinability Computer 


An electronic machinability computer that promises to 
make life of the tool engineer a little less complicated 
was revealed recently by Carboloy Department of General 
Electric Company, Detroit, Mich. The computer will 
solve machining problems, it is said, which normally 
take him several hours to compute, in less than two min- 
utes with consistent and reasonable accuracy. 

The new “‘engineering tool’ will enable a methods 
and service man to determine quickly whether or not he 
is using a correct set of conditions for machining a current 
job; help him arrive at a proper set of conditions for 
setting up a new machining operation, or indicate to him 
the relative advantages of changing some of the present 
job conditions to obtain greater production. 

The 32-lb self-powered analog unit measures 21 X 7 X 
20 in. and will consider 14 operational variables in ma- 
chining, such as grade of carbide, speed, feed, depth of 
cut, tool life, alloy, material hardness, etc. 

It can be fed information on any of 13 variables and 
come up with the 14th, or the answer. It also will con- 
sider five variables which affect the motor horsepower 
required to do a machining job, coming up with the an- 
swer after being fed with information on four of the varia- 
bles. 

Answers provided by the computer are based on the use 
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Fig. 8 Dr. W. W. Gilbert, 
Mem. ASME, who developed 
the new machinability com- 
uter, revealed recently by Car- 

loy Department of General 
Electric Company, Detroit, is 
shown here working out a 
typical problem 


of those feeds, depths of cut, proper grades of carbide, 
and tool geometry which will result in a normal-wear- 
type cutting-edge failure. 

The computer was developed by Dr. W. W. Gilbert, 
Mem. ASME, of G-E’s Manufacturing Services Di- 
vision, Schenectady, N. Y., after correlating basic data 
largely from General Electric experience in machining. 
The unit has been field-tested for more than a year in 
G-E operating components. 

The new computer, to sell for approximately $500, 
will be manufactured for Carboloy Department by G-E’s 
Instrument Department. Sales will be made by Car- 
boloy exclusively. The unit will be available after 
September 1, and Carboloy is currently accepting orders. 

Each computer will be registered and Carboloy will 
—F update users with the latest machinability 

ata. 


Flame-Spray Ceramics 


A NoveEt process for coating a wide variety of sub- 
stances—by feeding powdered ceramic materials through 
a simple flame gun—has been developed at Armour 
Research Foundation of Illinois Institute of Technology, 
Chicago, Ill. 

Coatings resulting from the process—called ‘‘Flame- 
Spray Ceramics’’—are said to be superior to those pro- 
duced by the metallizing processes because of their greater 
resistance to heat and chemical stability. 

The technique of application is similar to that re- 
quired for the metallizing processes. Flame-Spray 
Ceramics are sintered layers of refractory and chemically 
inert materials, such as aluminum oxide or zirconium 
oxide. 

The spray coatings do not require that the metal or 
other base be heated unduly—as opposed to ordinary 
Ceramic coatings which require heating both metal 
and ceramic to high temperatures. 

Since the two basic Flame-Spray-Ceramic coatings— 
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aluminum oxide and zirconium oxide—are stable metal 
oxides, they cannot oxidize further. 

The alumina coating is harder than tool steel and un- 
usually adherent in thicknesses up to about 10 mils. 
If applied more heavily, residual stresses may cause coat- 
ing failure on sudden heating or cooling. 

The coating appears to be extremely effective for pro- 
tecting metals, such as steel and even aluminum, against 
high-temperature erosion such as that encountered in 
rocket nozzles. 

The hardness of the coating suggests its use for pro- 
tecting soft metals —aluminum, die-cast alloys, or mild 
steel—against erosion and abrasion in pump impellers 
and housings, fan blades and turbines, and piping sub- 
ject to cavitation. 

The alumina coating is electrically insulative and its 
use is anticipated in the manufacture of high-temperature 
process equipment. The coating is poorly wetted by 
certain molten metals, and preliminary tests show it to 
act as a satisfactory permanent mold coating for alu- 
minum casting. 

Like all sprayed coatings, Flame-Spray Ceramics have a 
residual porosity of about 10 to 15 per cent and, alone, do 
not provide perfect protection against chemical cor- 
rosion of the underlying material. 

However, various additives to the two basic coatings 
improve their protective action, and this can be improved 
further by overcoating with recent ARF-developed 
‘Solution Ceramics,’’ or by cospraying with soft metals. 


Transistorized Automobile Radio 


Deraits of an experimental transistorized automobile 
radio that operates directly from a 6-volt car battery and 
requires only about one tenth of the power used by a 
conventional car radio were given recently by scientists 
of the Radio Corporation of America. Facts about the 
new receiver were disclosed at a meeting of the Southern 
District, American Institute of Electrical Engineers, by 
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Larry A. Freedman, Thomas O. Stanley, and David D. 
Holmes, of the David Sarnoff Research Center of RCA, 
Princeton, N. J. 

Employing nine transistors in place of electron tubes, 
the new radio is said to be equal in performance to stand- 
ard car radios, the RCA scientists said. They pointed 
out that more than half the small amount of current re- 
quired by the radio is used to light the two small pilot 
lights that illuminate its dial. A radio of this type, 
they said, would create so little drain on a car battery 
that it could eliminate many cases of battery failure that 
now occur when a driver forgets to turn off the radio 
when he parks his car. 

The male has been tested at Princeton with a 6-volt 
battery as its power source.. It is also adaptable to in- 
stallation in automobiles with 12-volt batteries, the 
RCA team said. With a 12-volt power supply, they 
added, the power output of the radio would be more than 
doubled, since it is not limited by the capabilities of the 
transistors. 

While the experimental radio resembles present car 
radios in its external appearance, the scientists said, it 
requires no vibrator, power transformer, or rectifier— 
elements needed in vacuum-tube car radios to increase 
and control the power level. 

They also emphasized that the transistorized radio 
maintains a high level of performance over the widest 
range of temperatures likely to be encountered in auto- 
mobile service. In laboratory tests, it has performed 
satisfactorily at temperatures as low as —40 F and as 
high as 176 F, they said. 


New Steel Process 


STEEL ingots are now being heated by electric induc- 
tion at Western Canada Steel’s Vancouver Rolling Mills 
in British Columbia. It is said to be the first such in- 
stallation. 

The new process, it is claimed, cuts the time for heating 
steel ingots by approximately 75 per cent, increases pro- 
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Fig. 9 Diagram of production flow of electric induction-heated steel ingots at Vancouver Rollings Mills Ltd., Vancouver 
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Fig. 10 It takes 60,000 volts of electric power to provide the 
10,000 hp energy of this giant twin-tube electric induction- 
heating unit at Western Canada Steel’s Vancouver Rolling 
Mills, Vancouver, B. C., Canada. 


duction 30 per cent, and reduces fuel costs by one dollar 
a ton or approximately $100 a shift. 

Where it took about 45 min to heat the ingots in the 
oil-fired furnaces which were used previously, it only 
takes from 8 to 12 min to get them red-hot in the new 
twin-tube electric induction-heating unit. 

The furnaces have a total capacity of 10,000 hp, and a 
direct line from the B. C. Electric Company’s Kidd 
Substation feeds in 60,000 volts to provide this energy. 
Counting their operation at Vancouver Steel Company 
Ltd., where molten steel is poured into ingots, Western 
Canada Steel now uses 4,000,000 kwhr of electricity in a 
single month. 

While the method of electric induction heating is new, 
it depends on a basic law of physics. If an electric cur- 
rent 1s passed through a coiled wire, it forms a magnetic 
field, and if a steel ingot or any other conductor is placed 
in this field, an electric current is also induced within the 
ingot. Resistance to this current heats the ingot—up to 
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Red-hot ingot spews out of 16-in. mill at Vancouver 


Fig. 11 
Rolling Mills after reaching temperature of approximately 
2300 F in world’s largest electric induction-heating unit. The 
mill is powered by a 1000-hp motor. 


almost 2300 F. Control of the amount of current used 
determines ingot temperature. 

The induction-heating unit comprises a series of large 
copper coils set in refractory blocks placed end to end to 
form atunnel. Ingots are fed in at one end of the tunnel, 
pushed slowly through, and emerge at the other end al- 
most white-hot, ready for rolling into finished steel bars. 

The heat produced is so intense that if the ingots were 
left in the furnace for even half a minute too long, they 
would melt. The whole operation is one of split-second 
timing. Unless the gigantic magnetic forces employed 
are delicately balanced and harnessed, red-hot ingots 
weighing up to 800 Ib could fire out of the tubes onto the 
rolling mill floor like tor- 
pedoes. 

The 60,000-volt power 
supplied by a substation is 
converted by a bank of 
three 3000-kva transform- 







power consumption, heat, feed rate, and all other factors 
in every part of the installation. He can tell, at a 
glance, for instance, if the coolant water in the copper 
coils is becoming too hot or electrically conductive. 

Controlling the flow of steel through the heating tun- 
nels at a speed of about one ingot every 20 sec, the opera- 
tor must watch this flow to the rate of production of the 
rolling mill, so that ingots are at just the right tempera- 
ture for rolling when they run down the conveyer. 

When the red-hot ingot emerges from the tunnel onto 
an automatic conveyer, it is fed into the first set of 
rolls, which is a 16-in. breakdown mill. The fiery ingots, 
which are about 41/2 ft long and 5 in. in diam, get pro- 
gressively longer and thinner as men pass them in and 
out of a series of rolls. In a matter of three or four 
minutes they have obtained a length of about 200 ft 
and can be reduced to as little as 1/s in. indiam. When 
they emerge from the last rolls en route to the ‘‘hot bed”’ 
for cooling, they travel up to 1000 fpm. Their journey 
is largely controlled by automatic and semiautomatic 
equipment. 

The bars are allowed to cool on a latticework of steel 
called a hot bed. After cooling, the bars are cut into 
appropriate lengths, straightened, and tied into 5-ton 
bundles, secured with steel bands for safe shipment. 


Isoscope 


AN inspection tool that uses radioactive Cobalt 60 
and is capable of radiographing—or ‘seeing through’’— 
thickness of steel up to 7 in., has been developed by The 
Babcock & Wilcox Company at Barberton, Ohio. 
Called the ‘‘Isoscope,’’ the tool has been under study 





ers and one 4000-kva trans- 
former to 500 volts, before 
being conducted to the coils 
by almost 700 miles of 
heavy copper wire. 

The tunnel is divided into 
two portions. The first, 
the low-temperature half, 
uses low-frequency  60- 
cycle ac. In the second 
half, where maximum heat 
is obtained, a frequency of 
600 cycles is required. 
This 600-cycle power is sup- 
plied by a $700-hp motor- 
generator. 

The heart of the furnace 
Operation is the control 
pulpit. This is a square 
aluminum cabin placed di- 
rectly over the tunnels, 
where one man supervises 
the controls. These con- 
trol instruments inform. the 
Operator instantaneously 
of the exact conditions of 
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Fig. 12 The Isoscope which makes use of radioactive Cobalt 60 and is capable of radio- 
graphing thickness of steel up to 7 in. is being “aimed” at a test specimen. The new inspec- 
tion tool, under development at The Babcock & Wilcox Company’s Barberton, Ohio, works 
for the past three years, requires only one third the exposure time of a million-volt x-ray unit. 
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and development by B&W for the past three years. It 
requires only one third the exposure time of a million- 
volt x-ray unit and is said to pave the way for wider use 
of atomic energy in this industrial application. 

The largest allocation of radioactive Cobalt 60 ever 
authorized to industry for radiographic work was as- 
signed to B&W for the Isoscope at Oak Ridge National 
Laboratory on Oct. 11, 1954. The material was loaded 
into a special dual-purpose spherical lead container de- 
signed and built by B&W’s Barberton, Ohio, works to 
handle the radioactive material during shipment. 
The container is converted into a part of the radiographic 
machine upon arrival at its destination. 

The lead sphere of the Isoscope is encased in a steel 
jacket having a cylindrical rotor section built into it. 
By revolving the rotor 180 deg the radioactive source 
can be brought from the “‘safe’’ position to a point in line 
with the coned opening in the steel jacket allowing a 
beam of radiation to escape. This, in effect, results in a 
unit which can be turned “‘on’’ and ‘‘off.”’ 

The total charge placed in this unit was 1008 curies of 
Cobalt 60. The charge is comprised of small disks 
stacked one on top of the other like coins in a coin 
changer. The radiation is taken from the top of this 
stack so that the focal spot size compares favorably with 
existing high-voltage x-ray equipment. 

The balance of the Isoscope consists of a modified 
electric platform lift truck having a ‘‘lead cab’’ built on 
back a a ‘‘turntable’’ mounted on the front platform. 
Trunnions on the turntable receive the lead ball containing 
the radioactive material. Cover plates mounted on top 
and bottom of the lead balls carry the cylindrical rotating 
mechanism. This assembled unit can be raised or low- 
ered through 8 ft, rotated vertically through 210 deg 
and horizontally through 360 deg. 

The lead cab provides protection for the operator and 
contains controls for the operation of the machine. 
The controls consist of a timer, an on-off button 
and a green, amber, and red-light system which informs 
the operator of the position of his source at all times. 

A few of the outstanding advantages of this unit over 
high-voltage x-ray equipment, according to the announce- 
ment, are as follows: (1) Lower initial cost; (2) less 
amount of shielding necessary for secondary radiation; 
(3) greater mobility; (4) the maintenance and operating 
costs are a known factor and can be predetermined. This 
predetermination cannot be accurately made for the one 
and two-million-volt radiographic equipment; (5) a 
mechanical breakdown would not stop the examination 
being made since the Isoscope may be operated manually 
and the examination completed before mechanical repair 
is attempted; (6) the simplicity of controls eliminates 
the need of a highly trained technician for its operation. 


Smog-Muffler Tests 


Taree months of rigorous road testing of the Houdry 
catalytic converter have convinced scientists of the Air 
Pollution Foundation of Los Angeles, Calif., that the 
auto muffler is not yet ready to be recommended as a 
potential smog eliminator for public adoption. (See 
MeEcHANICAL ENGINEERING, May, 1955, page 431.) 

In announcing the completion of exhaustive tests of 
the device on the proving grounds of Southwest Re- 
search Institute at San Antonio, Texas, the Foundation 
reported that the converter proved capable of removing 


more than 80 per cent of an auto's hydrocarbon emissions 
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when first attached, but that it appears to wear out too 
soon to warrant Foundation endorsement. 

The tests were originally scheduled for 20,000 miles 
but were concluded at the end of 10,000 miles. 

Four Houdry mufflers were installed on cars of differ- 
ent makes using leaded gasoline. The devices showed a 
high efficiency at the start of the runs, but the efficiency 
tended to decrease in varying degrees after 2000 miles. 

The Foundation attributed the decrease in efficiency to 
mechanical-design problems and loss of activity of the 
catalyst. Because some design changes were found nec- 
essary, no attempt was made to rejuvenate the catalyst 
after its activity declined. 

The devices have been shipped to the plant of the in- 
ventor, Eugene J. Houdry, president of Oxy-Catalyst, 
Inc., at Wayne, Pa., where they will be checked and 
restudied by engineers. 

Purpose of the tests was to determine whether the 
Houdry muffler would eliminate a major percentage of 
hydrocarbon emissions for a reasonable period of time 
without repairs or replacement, and whether the device 
could be oenentel by the Foundation for wide- 
spread installation in the Los Angeles area. 


Once-Through Boiler 


AccorDING to a recent announcement, the Dayton 
Power & Light Company, Dayton, Ohio, has placed a 
contract with Combustion Engineering, Inc., New York, 
N. Y., for a C-E Sulzer Monotube Steam Generator. 

Although this is the second C-E Sulzer unit to be or- 
dered in this country, it will be the first of the ‘‘once- 
through"’ type to operate at a steam pressure in the 
““subcritical’’ range and will be larger than any such unit 
elsewhere. 

The previous unit, ordered last year by Philadelphia 
Electric Company, is designed for the supercritical 
pressure of 6000 psig—the highest steam pressure adopted 
to date anywhere in the world. The steam temperature 
for this unit, 1200 F, also establishes a new world record. 
Only one other supercritical pressure boiler has thus 
far been ordered in America, and there are none installed 
abroad. 

Although the Dayton installation will be the first 
once-through boiler in this country for conventional 
pressure, there are a large number of such installations in 
Europe where metal shortages and other factors have 
favored the use of drumless-type boilers. 

While this type of boiler is the only type suitable for 
supercritical pressures, in the conventional range it must 
compete with American designs which have established 
outstanding records of economic performance and relia- 
bility. Notable among these is the C-E Controlled Cir- 
culation Boiler, a design especially suited to the higher 
range of subcritical pressures (2200 to 2700 psig) now indi- 
cated as the pressure range most likely to be adopted for 
the large utility installations that will be ordered in the 
next few years. Both the controlled circulation and 
once-through designs have special features, the evalua- 
tion of which with respect to load, operating, and other 
conditions of particular plants, will simplify the prob- 
lem of selection. 

The Dayton unit is to be installed at the Company's 
Frank M. Tait Station in Dayton where it will serve a 
125,000-kw turbine-generator. It will supply steam at a 
pressure of 1800 psig, with a primary steam temperature 
of 1000 F and a reheat temperature of 1000 F. 
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Fig. 13 Liquid rubber (/eft photo) is added to a cement base 
on the job to make a batch of Laticrete, a rubber-cement blend 
developed by the Naugatuck Chemical Division, United States 
Rubber Company. The new rubber-based cement has a flexi- 
bility that allows it to give instead of crack under heavy 
loads. It is also waterproof, resistant to mild acids and alka- 
lies, and has a nonskid quality. It is designed for use as atop 


Concrete-Type Flooring 


A NEw concrete-type industrial flooring and construc- 
tion material that ‘‘gives’’ without cracking under heavy 
loads, dampens shock and noise, resists alkalies and mild 
acids, is waterproof, and has a nonslip quality, has been 
developed by Naugatuck Chemical Division, United 
States Rubber Company. 

The material is a combination of liquid rubber and a 
special cement powder and is called Laticrete. The rub- 
ber content makes it so flexible when hard that a long 
thin slab can be bent into a circle by hand. The rubber 
also gives the cured mix ‘‘bounce’’ and a tight bond that 
makes it resist breakdown under heavy use. Test 
patches in factories show virtually no wear after two 
years of high-volume traffic. 

The concrete-rubber mix is a surface coating and can be 
used for repair work or in new installations. It has good 
adhesion to concrete, metal, and even glass. A '/s1n. 
layer, the suggested thickness, will support heavy loads 
such as fork-lift trucks when put down over a hard base. 

Laticrete comes in two parts—the powder and a liquid 
rubber—and is prepared like regular concrete. Scandard 
masonry equipment is used both to mix and apply it. 
One of the few requirements in using it is that it must 
be applied to a clean surface. Dust, oil, and other 
foreign matter prevent a bond to the base material. 
Any acid on the surface to be coated must be neutralized 
before putting down the surfacing material. Otherwise, 
it is handled like concrete or mortar and can be troweled 
or buffed to give a smooth surface. 

In development for the past six years, the material is 
now being evaluated by approximately 60 companies. 
Laticrete was pioneered by the rubber company’s Ca- 
nadian subsidiary, Dominion Rubber Company, Ltd., and 
a number of test installations have been made in Canada. 
Represented in the test group are chemical, footwear, 
textile, sugar, drug, dairy, paper, automotive, electrical, 
shipbuilding, and rubber companies. 

The test applications include repairing worn concrete 
floors, installing new floor toppings, cushioning pads 
for heavy machinery, protecting floors and equipment 
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surfacing material to repair damaged concrete floors or to 
repair cracks. Laticrete can be mixed with standard mortar 
equipment (center photo). Small batches, such as this, or 
large amounts can be made in the same way that concrete is 
handled. It is also applied in the same manner, and can even 
be buffed to get a smooth finish. A concrete floor (right photo) 
that has been attacked with acid is repaired with Laticrete. 


subject to chemical attack, putting nonskid surfaces on 
ramps used by fork-lift trucks, waterproofing the inte- 
riors of storage tanks, patching damaged concrete walls, 
putting a noise-deadening layer on hard-surfaced floors, 
eliminating dusting conditions on floors in food and 
drug plants and also in hospitals. 

These tests have shown the material hardens in a few 
hours and is ready for use after two or three days of cur- 
ing. This delayed-cure effect turned up in a test installa- 
tion on a damaged concrete area over which tractors op- 
erated. A day after the installation a tractor driven 
across the test strip left an indentation. But a few days 
later tractors could be driven over without leaving 
marks, and the topping deadened the noise of the metal 
treads and also prevented further breakdown of the floor. 

Other laboratory and factory tests show the rubber- 
based flooring has roughly the bounce of a hardwood 
floor and is about two thirds as hard as concrete. From 
a strength standpoint, it will take compressive loads of 
2500 psi. Its adhesion to concrete is 300 psi, and it also 
has good adhesion to clean surfaces of steel, aluminum, 
brick, tile, and glass. Adhesion to glass is 100 psi. 
It also resists cracking over a wide temperature range. 

The light-gray mix can be pigmented in a wide range of 
colors. Its cost is above concrete, but below acidproof 
brick or tile. Both the liquid rubber and special cement 
powder are being supplied by Naugatuck Chemical. 


180,000-Kw Nuclear-Power Plant 


DesiGNn of a new atomic-power reactor, described as a 
‘major advance toward the economic generation of 
electricity from atomic energy’’ has been announced by 
Francis K. McCune, Mem. ASME, General Electric 
Company, vice-president and general manager of the com- 
pany'’s Atomic Products Division. 

Mr. McCune said that one of these new dual-cycle 
boiling reactors will power the proposed full-scale nu- 
clear-electric generating station that G-E will construct, 
subject to AEC approval of the project, for the Com- 
monwealth Edison Company near Chicago, II]. 
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Fig. 14 Artist’s drawing shows a cutaway view of the 180,000-kw boiling-water reactor 
The reactor, turbine-generator, and 
related equipment will be enclosed in a steel sphere about 200 ft in diam. Fissioning uranium 
produces heat which causes the water in the reactor to boil and form steam. The steam flows 
As in a conventional power plant, the steam then drives the 


nuclear-power plant proposed for the Chicago area. 


through pipes to the turbine. 


turbine spindle which spins the generator to make electricity. 


developed at Argonne National Laboratory. 


Plans for the plant set the generatingc apacity at 180- 
000 kw, the largest all-nuclear station yet scheduled. 
The plant will be located on a 750-acre site near the con- 
fluence of the Kankakee and Des Plaines rivers in Grundy 
County, Ill., and will be owned and operated by the Com- 
monwealth Edison Company. 

Mr. McCune said the new G-E power-reactor design 
will be able to produce several times as much power in a 
given size as its predecessor, the direct boiling reactor. 
The dual-cycle boiling reactor is a type expected to 
achieve competitive generating costs with ordinary 
steam-power plants in succeeding models. 

The G-E reactor was described by Mr. McCune as 
capable of being used without heat exchangers by gen- 
erating steam directly inside the reactor core, thus elimi- 
nating the need for high operating pressures and tempera- 
tures used in liquid water-cooled power reactors. 

The proposed Illinois station will be sponsored by the 
Nuclear Power Group, Inc., and will be financed com- 
pletely with private funds. Sponsoring companies are: 
American Gas and Electric Service Corporation, Bechtel 
Corporation, Commonwealth Edison Company, Pacific 
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ventional boiling reactor, 
Mr. McCune said: 

‘*Much of the simplicity 
and thermal efficiency of 
the boiling reactors has 
been retained, while the 
power for a given size has 
been boosted materially.”’ 

He said that the original 
concept of the direct boil- 
ing reactor, pioneered at 
the Atomic Energy Com- 
mission’s Argonne Na- 
tional Laboratory by Dr. 
W.H. Zinn and associates, 
was adapted by General 
Electric for use in a large 
power station. In doing 
so, G-E engineers found 
ways to multiply the out- 
put of such reactors, per- 
mitting their application 
to large power plants on a 
commercial scale. 

He explained that the 
inherent safety of the di- 
rect boiling reactor had 
been retained in the G-E 
dual-cycle design and, at 
the same time, stability 
with relation to load had 
been vastly improved. 

When increased load de- 
mands are made on the di- 
rect boiling reactor, out- 
put tends to be reduced 
‘‘just when power is needed most,”’ the G-E official said. 

G-E engineers introduced a ‘“‘flash-tank’’ system into 
the new reactor which controls steam formation by feed- 
ing cooler water into the entrance of the reactor as load 
demands increase. This maintains the delicate balance 
of the chain reaction in such a way that the reactor auto- 
matically delivers more power to supply the load increase. 

The dual-cycle reactor, in effect, Mr. McCune said, 
accommodates itself to the demands of the power sys- 
tem without requiring changes in reactor controls. 
Steam is csaniigl to the turbine at two pressures. He 
gave, as an example, 600 psi from the reactor vessel for 
the first turbine stages and 350 lb from the flash tanks 
for immediate stages. 

In contrast, he said, nonboiling reactors cooled by high- 
temperature, high-pressure water would have to operate 
under a pressure fo ganar 2000 Ib in order to generate 
steam at 500 lb for the turbine. 

The dual-cycle reactor also has the following ad- 
vantages: (1) Primary loop pressure essentially the same 
as turbine pressure; (2) good thermal efficiency for a given 
reactor temperature; (3) exceptionally high degree of 
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inherent safety due to boiling in the reactor; (4) flexi- 
bility of operation to meet power-demand changes with- 
out delay; and (5) self-stabilizing power level to match 
load variations. 


Low-Cost Nuclear-Power Plant 


An advanced type of nuclear-power plant that can be 
designed and built by 1960-1961, at a cost that will be 
competitive with some present-day power-station costs, 
was announced recently by Foster Wheeler Corporation, 
Wilkes Barre, Pa. 

The plant being offered by Foster Wheeler to the 
utility industry will utilize the aqueous homogeneous- 
power-breeder system, which the Atomic Energy Com- 
mission, in a report to Congress, had rated as a “‘long- 
term” possibility. Such a plant, with an electrical capa- 
bility of 100,000 kw, can be built now at an estimated 
cost to the owner of $21,000,000—within the price range 
of a conventional power station, it was said. 

With this type of plant, the announcement said, elec- 
tric production costs will depend, as usual, upon factors 
such as system load characteristics, plant location, and 
method of financing. However, electric costs could be 
as low as six to nine mills per kwhr. (Based on pub- 
lished AEC estimates, seven-mill electricity would be 
competitive with 16 per cent of the present market.) 

Design work for the aqueous homogeneous-power 
breeder is based on success- 
ful operating experience of 
the AEC at Oak Ridge with 
a homogeneous-reactor ex- 
periment. 

The aqueous homogene- 
ous-power-breeder system 
essentially utilizes a spheri- 
cal core containing a solu- 
tion of uranyl sulphate in 
heavy water in which the 
fission of uranium 235 gen- 
erates the heat required. 
The fuel solution is pumped 
through the core to four 
steam-generator heat ex- 
changers in which satu- 
rated steam at 600 psi is 
produced by the heat the 
fuel solution givesup. The 
dimensions of the core ves- 
sel are such that the fuel 
solution becomes critical as 
it circulates through the 
vessel. 

In order that the equip- 
ment be practical on of 
manageable size, four heat 
exchangers are used; this 
also permits any one of the 
heat exchangers to be iso- 
lated for servicing when 
necessary. 

Four canned rotor pumps 
areused to circulate the 
fuel through the core and 
through the heat exchang- 

ers. The core is connected 
to a system of noncritical 
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dump and storage tanks. The solution may be drained out 
of the reactor system into these tanks when desired for 
shutdown and maintenance. This dumping arrange- 
ment is controlled by a hydraulic pressure-balanced 
system to eliminate large valves. A separate vessel 
connected into the highest point in the system serves as a 
pressurizer and surge tank. The desired operating pres- 
sure is maintained by electric heaters in the pressurizer. 

Breeding is accomplished in a blanket containing a 
fertile material in a spherical vessel surrounding the core 
vessel. The fertile material will be thorium 232, which 
is converted to uranium 233 in the breeder blanket. 
The uranium 233 is used to refuel the reactor. The 
thorium in the breeder blanket, in heavy water, is pumped 
through the blanket vessel. Approximately 17 per cent 
of the total reactor heat output is generated in the 
blanket. Two heat exchangers are used to extract the 
heat from the blanket material and to generate addi- 
tional steam at 600 psi. Two canned rotor peas cir- 
culate this material through the blanket and through 
the heat exchangers. The blanket circuit is connected 
to a dump tank similar to that used for the core. The 
pressurizer in the core circuit is also connected to the 
blanket circuit to maintain essentially equal pressures in 
both circuits. 

A reprocessing system for the core material is included to 
remove the majority of the gaseous and insoluble fission- 
product poisons as they are being formed in the process. 





Fig. 15 Sketch of Foster Wheeler aqueous homogeneous-power-breeder system. This wee 
of power plant with an electrical capability of 100,000 kw can be designed and built by 
1960-1961 at a cost competitive with some present-day power-station costs, the company said. 
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Engineering Physics. With this steam-water separating test 
equipment the Fluid Flow and Heat Transfer Group is develop- 
ing devices for separating steam and water, and for removing 
boiler-water solids, such as silica, from steam. It is also 
studying flow distributions and pressure-drop calibration of 
steam equipment. The Electronics Section designs and con- 
structs many special instruments and controls for use in B& W's 
Research Center. The Stress Analysis and Design Group, 
among other jobs, measures stresses in pressure vessels and is 
conducting tests for stress rupture, creep, fatigue resistance, 
and resistance to stress corrosion. 
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Atomic Energy. This atomic -energy 
test area at the Babcock & Wilcox Re- 
search Center, Alliance, Ohio, is where 
various tests are in progress for the de- 
velopment of components for atomic- 
energy applications. Both high-pres- 
sure water-cooled reactor systems and 
liquid-metal-cooled reactor systems are 
being investigated here. Carbon steel 
and other economically available mate- 
rials of construction are currently being 
investigated for possible use in commer- 
cial power-reactor plants. Other projects 
include: Proof tests for proposed heat 
exchangers, pressure-vessel stress studies, 
closure tests, material tests, and thermal- 
shock tests. 


B&W RESEARCH CENTER 
...Covers Diversified Fields 


Creep Laboratory. The Creep and Stress Rupture Laboratory 
at the B&W Research Center comprises 136 stations where 
tests are conducted to investigate the long-time behavior of 
alloys under conditions of stress and high temperature. This 
is believed to be the largest laboratory of its kind in the coun- 
try. Work is being conducted here in testing new metal alloys 
for use in tubes for superheaters and ultimately developing 
tubes for use at higher temperatures and pressures than are 
possible today. New alloys tested here have been accepted for 
critical work by the U. S. Air Force and have helped to push 
temperatures and pressures in boilers ever higher. 


MECHANICAL ENGINEERING 























































nergy 


bx Re- 
where 
e de- . ‘ ; 
omic- Welding. This new automatic sub- 
-pres- merged-arc welding process which will 
s and deposit metal up to five times as fast as 
S ae comparable welding methods and at half 
oon the power cost, is in final stages of de- 
mate- velopment at the Center. In addition, 
being emphasis recently has been placed on the 
mmer- welding of titanium, tungsten, and zir- 
ojects conium, a technique essential to the fast- 
won growing atomic-energy industry; on the 
udies, welding of dissimilar metals; and on 
cmal- perfecting of the new high-speed process. 


New welding metals for use in the atomic 
field are also being investigated, and the 
design of welding equipment is con- 
stantly undergoing improvement. 
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Kaowool Insulating Refractory. Pilot 
plant for the production of B&W Kao- 
wool insulation refractory blankets at 
the Research Center is shown here. De- 
sign of the pilot plant resulted from a 
new method of manufacturing Kaowool 
recently developed at the Center. Cur- 
rently, Kaowool is being used as an insu- 
lating blanket in the afterburners and 
tail pipes of jet engines, where it success- 
fully withstands temperatures up to 
2000 F, indefinitely. The material is also 
being tried out as insulation in trucks and 
cars, filling for life preservers, reinforce- 
ment for plastics, and asa resilient pack- 
ing for kilns, hot-air ducting, and an- 
nealing ovens. 











Steam-Generation Research Station. 
Data on the behavior of steam at pres- 
sures up to 5000 psi are being gathered in 
this above-critical test unit, which com- 
prises a single-tube steam generator with 
separately fired superheater. It is fully 
equipped with controls and has appa- 


ry ratus for sampling and analysis of feed- 
re water. In this unit, pressure drop, heat- 
of transfer, and feedwater characteristics 
is are being studied. Below-critical steam 
- studies are being carried on in a special 
rs closed-loop pilot unit. Experiments are 
g being conducted that are expected to 
e lead to the optimum arrangement of 
“ tubes in a boiler. 

h 
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Engineering Progress in the British Isles and Western Europe 


Power From the Wind 


For several years experiments have been going on in 
the British Isles, sponsored by the British Electricity 
Authority in England and the North of Scotland Hydro- 
Electric Board in the area of Scotland that they cover, to 
investigate the possibilities of using wind power for the 
generation of electricity on a useful scale. The inquiry 
was directed particularly to the circumstances in the more 
remote and exposed parts of the country, where windless 
days are the exception and where distribution costs of 
a supply from thermal or hydroelectric stations to a 
sparse and widely scattered population would be high in 
relation to any likely demand. The authorities con- 
cerned have not attempted anything comparable in size 
with the short-lived Grandpa’s Knob plant in Vermont, 
which drove a 1250-kw generator; but the 100-kw 
installation that has been undergoing tests recently at 
St. Albans, about 20 miles to the northwest of London, 
can certainly compare in technical interest with any sys- 
tem yet tried. 

The plant works on what is known as the depression 
principle; that is, the function of the windmill is not to 
drive any mechanism by direct gearing but to create a 
partial vacuum within the tubular tower, so that air is 
drawn into the turbine situated in the base of the tower, 
thus driving an alternator. The method of producing 
the partial vacuum (the invention of a French engineer 
named Andreau, who died before he could complete more 
than preliminary experiments with it) is simple, but 
highly effective. The blades of the windmill, of which 
there are two in this instance, are hollow and have ori- 
fices at their tips through which the air contained in 
them is expelled by centrifugal force as the blades rotate, 
thus reducing the pressure in the head or hub, which is 
in direct communication with the interior of the tower. 
The arrangement has the great advantage, from the 
standpoints of structural design and ease of maintenance, 
that the turbine and alternator are in the base of the 
tower on a rigid foundation and the further advantage, 
on the mechanical side, that there is no need for any clutch 
or speed-compensating device between the windmill and 
the turbine, the effective connection between them being 
solely the column of air within the tower. 

The tower is 9 ft in diam at its base and stands on a 
foundation of reinforced concrete. It is further secured 
by 12 radiating guy wires attached to anchors set on a 
pitch circle 96 ftin diam. The height to the horizontal 
axis of the revolving head is 100 ft and the over-all diam 
of the path swept by the blade tips is 80 ft. Above the 
brackets to which the guys are attached the diameter of 
the tower is 3 ft 6 in. The total weight of the tower 





' Correspondence with Mr. Petree should be addressed to 36 Mayfield 
Road, Sutton, Surrey, England. 
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and mill is 60 tons and the blades weigh 1600 lb each. 
They are held at their roots by coned bearings which 
allow them to take up positions of equilibrium under the 
combined effects of centrifugal force and the pressure of 
the wind, and normally, when running, they lean away 
from the tower at an angle of about 5 deg. The maxi- 
mum range of this movement is between 8 deg forward 
(that is, toward the tower) and 18 deg backward. The 
cone on the hub points downwind when running. Hy- 
draulic shock absorbers, with variable rates of damping, 
cushion the movement of the blades, and a wind-direc- 
tion indicator controls the orientation of the head. 

The windmill is designed to rotate at 100 rpm with a 
wind speed of 30 mph, and at this speed 58,500 cfm of air 
are drawn through the turbine. At lower wind speeds 
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Fig. 2. Erecting 100-kw windmill generator. Total weight of tower and mill is 60 tons and 


the blades weigh 1600 Ib each. 


the blades are held at a constant pitch, but at higher 
speeds the pitch is varied automatically to maintain a 
constant 100 rpm, so that the air intake also remains con- 
stant. At speeds above 65 mph the blades are com- 
pletely feathered and rotation ceases. The head rotates 
in the horizontal plane about a vertical shaft or spindle 
at the top of the tower and contains, in addition to a 
lubrication pump, the hydraulically controlled motors 
which change the pitch of the blades. They are capable 
of changing the pitch by 20 deg in one second and are oil- 
actuated. A governor, driven from the main shaft, con- 
trols the valves which admit the oil to the motors. 
There is also an overspeed emergency control which 
energizes electrically operated valves which admit high- 
pressure oil to the motors from a reservoir maintained at 
350 psi, feathering the blades almost instantaneously if 
the mill is struck by a violent gust. 

The turbine is situated in the upper part of the 9-ft- 
diam portion of the tower, above the belt of air-inlet 
ports, at a height of about 20 ft from the ground. It is 
of the axial-flow single-stage type and has a rotor 48 in. 
in diam. There are 47 blades on the rotor and 50 in the 
stator, and the air is injected at an angle of 28 deg. The 
rotor is designed to run at 1000 rpm and the turbine has 
an estimated efficiency of 85 per cent. Mounted below 
the turbine and coupled to it by a freewheel mechanism 
is the 100-kw synchronous 
alternator, which delivers 
three-phase current at 415 
volts. The exciter is carried 
on the shaft. The controls 
are assembled in the lowest 
part of the tower, beneath 
the alternator, and are de- 
signed for completely auto- 
matic operation. When run- 
ning up to speed, the alter- 
Mator acts as an induction 
motor, taking current from 
the public supply through 
an 11,000/415 volt 200-kva 
transformer, and until it 
reaches a speed of 1000 rpm 
it rotates independently of 
the turbine. When that 
speed is reached the free- 
wheel mechanism locks the 
turbine to the alternator 
shaft and the synchronous 
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motor then functions as an 
A alternator. At wind speeds 

below 30 mph, when, as 
: stated, the blades are held 
4 at constant pitch, the tur- 
, bine speed is maintained at 
1000 rpm by the alternator, 
but the output falls. 

The main contractors were 
Enfield Cables, Limited. 
Subcontractors included De 
Havilland Propellers, 
Limited; Redheugh Iron 
and Steel Company (1936), 
Limited; and the English 
Electric Company, Limited. 


Deep-Hole Boring Machine 


Tue Swiss Industries Fair, which has long been one of 
the most important European exhibitions of machine 
tools on a purely national basis, opened at Basel, Switzer- 
land, on April 16, for 11 days. Naturally, many of the 
exhibits in the machinery section were associated with 
the great national industry of watch and clockmaking, 
but there were also a variety of machines of more general 
engineering application. 

One of these was a two-spindle machine for drilling 
deep holes in rifle barrels, arbors, etc., shown by the 
Schweizerische Industrie-Gesellschaft, of Neuhausen am 
Rheinfall. 

This machine will drill holes from 5 mm to 16 mm in 
diam to depths up to 800 mm (2 ft 7!/2 in). Carbide 
tools are used, and the rigid construction of the bed and 
the liberal provision of steady bearings and drill bush- 
ings permit speeds up to 6000 rpm to be maintained. 

The drilling of rifle barrels made of steels with tensile 
strengths from 90 to 130 kg per sq mm (in round figures, 
57 to 82 tons per sq in.) has been successfully accomplished 
with feeds of 120 to 150 mm (5 to 6 in.) per min; but the 
full range is more extensive, the feed (which is hydrau- 
lically actuated) being steplessly variable between 10 
and 250 mm (!/2 in. to 10 in.) per min. 





Two-spindle machine for drilling deep holes in rifle barrels, arbors, and the like 
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Boeing model 502-6 gas-turbine engines are being used to power the minesweep- 
ing generator gear of this MSB-5 Class Minesweeper 


Gas Turbine Power 


Evaluation of a Naval Gas-Turbine En- 
gine, by J. A. Culver, Department of the 
Navy, Washington, D. C., and A. L. Wood, 
Boeing = Company, Seattle, Wash. 
1955 ASME Spring Meeting paper No. 
55—S-44 (multilithographed; 
to Feb. 3, 1956). 


available 


Tus paper gives an evaluation of the 
first production marine gas-turbine en- 
gines used by the U. S. Navy. 

In November, 1952, the first of the 
MSB-5 Class Minesweepers was com- 
pleted and turned over to the Operating 
Forces of the Navy. Included in the 
machinery arrangement were two mine- 
sweep generators, each being driven by 
two Boeing 502-6 gas-turbine engines 
through a combining reduction gear. 
As of Jan, 1, 1955, there are 44 MSB’s in 
service with a total of 176 Boeing en- 
gines installed. Two hundred and 
thirty engineers are included in the pro- 
gram. The paper presents factual opera- 
tion and maintenance data accumulated 
on Boeing gas-turbine engines installed 
in Navy Minesweeping Boats from the 
period of initial boat qualification tests 
up to January, 1955. This data contains 
all known mechanical interruptions of 
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the gas-turbine engines during this 


period. 


The Development of a 500-Hp Multi- 
purpose Gas-Turbine Engine, by P. G. 
Carlson, Mem. ASME, and I. N. Swatman, 
Solar Aircraft Company, San Diego, Calif. 
1955 ASME Spring Meeting paper No. 
55—S-36 (multilithographed; available 
to Feb. 3, 1956). 


Tue initial Jupiter Series gas-turbine 
engine was delivered to the U. S. Navy in 
1950. This prototype: gas-turbine en- 
gine, designated the Solar Model T- 
400J, was applied as a prime mover in a 
shipboard emergency generator set. The 
generator set was installed in the USS 
Timmerman in January, 1951, becoming 
the first gas-turbine engine ever installed 
in a U. S. Navy ship. 

While the emergency generator set 
incorporating the T-400J engine had a 
reasonable record for availability during 
its shipboard use, the job of keeping the 
set suitable for emergency operation 
required considerable effort. It became 
apparent that an extensive development 
program, aimed at improving the dura- 
bility and performance of the engine, 





would be necessary if the engines were 
to be used in applications where extended 
operating periods are involved and a long 
overhaul life required. 

Accordingly, a mew program was 
undertaken under Bureau of Ship’s spon- 
sorship, having the following objectives: 
Redesign of engine components found 
to be troublesome in the T-400] engine; 
increase the power output and thermal 
efficiency over those of the prototype 
unit; and conduct a development pro- 
gram involving extended engine run- 
ning time to prove the reliability of the 
modified engine. 

The desirability of a multipurpose gas- 
turbine engine became evident, and it 
was decided that the design modifications 
should provide for making either a 
single-shaft or two-shaft engine from 
substantially the same components. The 
single-shaft engine was designated the 
Solar Jupiter T-520J, and the two-shaft 
version as the T-522]. 

This paper describes the development 
of these later models of the Jupiter series 
gas-turbine engines. 


Sulphur Dew-Point Corrosion in Exhaust 
Gases, by R. L. Coit, Assoc. Mem. ASME, 
Westinghouse Electric Corporation, Phila- 
delphia, Pa. 1955 ASME Spring Meetin 
paper No. 55—S-34 (multilithographed; 
to be published in Trans. ASME; available 
to Feb. 3, 1956). 


In THE gas-turbine field low-tempera- 
ture corrosion problems occur at any 
point where exhaust gases contact cool 
surfaces as, for example, in the semi- 
closed cycle where it is necessary to cool 
the products of combustion through the 
dew point, extract the condensed water 
which was formed during combustion, 
and then return the gases to the low- 
pressure compressor. 

Another application in which dew- 
point corrosion is likely to occur is in 
waste-heat recovery devices for gas tur- 
bines. Gas-turbine exhaust gases con- 
tain large amounts of energy at an initial 
temperature level of 700 to 800 F. These 
exhaust gases can be utilized to heat 
feedwater, to heat sea water for use in a 
flash evaporator which converts sea 
water into potable water, or to provide 
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preheated air for a conventional steam 
boiler. In each of these applications the 
exhaust gases contact cool surfaces and 
the danger of dew-point corrosion exists. 

A series of corrosion tests are described 
in which it was found that the effects 
of this type of corrosion can be mini- 
mized by (@) use of certain corrosion- 
resistant alloys such as Hastelloy C, 
Carpenter No. 20, or Type 316 stainless 
steel; (b) the use of low-sulphur fuels; 
or (c) the maintenance of surface tem- 
peratures above the acid-water dew 
point. 

Tests indicate that none of the pres- 
ently available coating materials can 
provide adequate low-temperature cor- 
rosion protection for heat-exchanger 
surfaces or compressor blading. 


Steam Power Generation 


Torsional Vibration and Short Circuit of 
Marine-Geared Turbine-Generator Set, 
by B. M. Wundt and W. J. Caruso, Assoc. 
Mem. ASME, General Electric Company, 
Fitchburg, Mass. 1955 ASME Spring 
_—— paper No. 55—S-47 (multilitho- 
graphed; available to Feb. 1, 1956). 


A GEARED turbine-generator set must 
be designed so that it will operate within 
acceptable limits for transverse and tor- 
sional vibration amplitudes. Transverse 
frequencies have received a great deal of 
attention and study in the past with the 
result that calculated frequencies can be 
closely correlated with actual frequencies, 
and machines can be designed with assur- 
ance that a transverse critical speed will 
not coincide with the operating speed. 
Similarly, balancing techniques have 
been developed to the point where trans- 
verse vibration due to unbalance may be 
readily minimized. This is not the case 
with torsional vibration of the rotating 
system. Methods are available to cal- 
culate torsional frequencies, but test data 
on actual high-speed geared sets are very 
scarce. This places a definite burden on 
the designer since he has no way of 
accurately predicting the actual torsional 
behavior of the set prior to its construc- 
tion. 

High amplitude torsional vibration at 
running speed may manifest itself in 
excessive gear wear with resultant noise, 
reflected vibration of stationary parts, 
or even failure of shafts or other rotating 
elements. 

Torsional vibration amplitude measure- 
Ments were made on a marine-geared 
turbine-generator set which had quill 
drive shafts of two different diameters in- 
stalled for test. Measurements were 
made during normal running conditions 
and also while the three-phase generator 
was short-circuited. 


Jury, 1955 





Amplitude measurements were made 
over a range of speeds near resonance. 
Vibratory shear stresses in the quill drive 
shaft were derived relative to steady 
stresses due to driving torque. 

Torsional response curves were plotted 
from which natural frequencies and 
apparent system damping were obtained. 
Comparison was made with calculated 
frequencies. 

Amplitude measurements were made 
during application of a three-phase short 
circuit.’ The relation between the re- 
sultant peak stress in the quill shaft and 
the steady stress due to rated torque was 
indirectly determined and compared to 
the calculated value. 


Materials Handling 


Belt Conveyers for People, by E. L. Drake, 
Stephens-Adamson Manufacturing Com- 
pany, Aurora, Ill. 1955 ASME Spring Meet- 
ing paper No. 55—S-33 (multilitho- 
graphed; available to Feb. 3, 1956). 


In the past few years a great deal of 
interest has been shown in simple belt 
conveyers to be used as traveling side- 
walks. Actually, there has been more 
written, more discussion, and more actual 
planning on the use of simple belt con- 
veyers for people in the past few years 
than in the previous 50 years. 

This paper describes the current use of 
belt conveyers for transporting people. 
It covers the use of simple and complex 
conveyer systems and mentions com- 
plex belt conveyers proposed in the past. 

The system proposed for the movement 
of passengers from Grand Central Sub- 
way Station to the 42nd Street Times 
Square Station in New York City is 
described. Other installations in the 
planning stage are mentioned. 


Process Industries 


Is Chemistry in the Power Plant an 
Exact Science? by Frank U. Neat, Con- 
solidated Gas Electric Light & Power Com- 
pany of Baltimore, Baltimore, Md. 1955 
ASME Spring Meeting paper No. 55—S-38 
(multilithographed; available to Feb. 3, 
1956). 


Opinions about the art of feedwater 
and boiler-water chemistry can be divided 
into three classes. The first class be- 
lieves that if water can be made pure 
enough, and kept pure, it is a suitable 
feedwater. The second class believes 
that it is not worth the effort to produce 
such pure water. This class treats the 
water with chemicals to render the im- 
purities innocuous and to reduce ability 
of the water to dissolve metals. A third 
class is always hoping that someone 
will come along with a gadget which 


will cure all difficulties of the handling 
of water and production of steam from 
this water. 

One of the prime reasons why power- 
station chemistry is misunderstood is 
that, when a paper is written discussing 
the benefits of any one chemical or sys- 
tem of chemicals in the power plant, 
while the truth may be told, it is seldom 
that the whole truth is told. In some 
cases this may be because the whole 
truth is not known. In other cases the 
whole truth is not told for publication 
but is conferred in confidence or in pri- 
vate. In eithercase a false impression is 
given to those who are not versed in the 
chemical arts. For instance, those who 
chemically treat do not make widely 
known troubles with hide-out, sampling, 
and testing. Nor do they admit to harm- 
ful chemical breakdown. On the other 
hand, those who practice no treatment do 
not make widely known their difficulties 
with tube failures nor do they treat the 
ammonia content of their steam as of any 
great importance. 

This paper discusses different methods 
of handling and treating water and steam 
produced from the water. The paper 
takes up the caustic-embrittlement rec- 
ord, oxygen scavenging, pitting corro- 
sion, ammonia in the system, the alkalin- 
ity argument, the subject of ‘‘hide-out,"’ 
and acid-cleaning of boilers. 


Management 


New Developments Plus Know-How 
Equal? by J. W. Reid, Assoc. Mem. 
ASME, Design Engineering Corporation, 
Trenton, N. J. 1955 ASME Spring Meetin 
paper No. 55—S-13 (multilithographed; 
available to Feb. 3, 1956). 


ExpanpinG fields of engineering to- 
gether with improvements in manufac- 
turing are making it increasingly diffi- 
cult to find any one person with the 
knowledge and experience required to 
guide an engineering and/or production 
project from inception to a successful 
completion. One solution to this prob- 
lem, ‘‘the committee,’’ approach is dis- 
cussed. Its introduction, application, 
and general rules for its successful use are 
presented. 

The paper lists the following values to 
be gained by establishing a design com- 
mittee: 


(a4) It gives the wide background 
needed to solve many of today’s problems 
in a practical manner. 

(6) It enables management to diver- 
sify without losing any of the value of 
its years of experience. 

(c) It keeps designs on the most 
profitable path both in creative thinking 
and economically. 
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(d) It keeps management well in- 
formed and gives individuals a better 
chance to be evaluated correctly. 

(e) Cuts down liaison time between 
departments and shops. 

(f) Itcan make the best use of special- 
ized talents. 

(g) When properly conducted it will 
strengthen any group by developing 
teamwork. 


Evaluating Intangibles for Executive De- 
cisions, by A. L. Stanly, Associated Mis- 
sile Products Corp., Pomona, Calif. 1955 
ASME Spring Meeting paper No. 55—S-28 
(multilithographed; available to Feb. 3, 
1956). 


Makino decisions to be used in plan- 
ning procedures for highly complex 
activities is particularly difficult because 
of the need to balance intangible factors 
which cannot be readily evaluated nu- 
merically. Many of these intangibles are 
simply improbables; i.e., are large in 
magnitude but of infrequent chance oc- 
currence. These items can be assessed 
for order of magnitude by determin- 
ing their ‘‘expected cost’’; i.e., the esti- 
mated cost of the event times the 
estimated probability of occurrence. 
Comparisons of expected costs can, how- 
ever, frequently provide a relatively firm 
basis for decision even though the basic 
information may be highly uncertain and 
subject to wide variations in estimated 
magnitude. 

In exemplifying the application of the 
expected-cost principle, an analysis is 
presented of the cost of the unreliability 
of guided missiles, losses concerned with 
alternate methods of military supply, 
and the cost of an explosion. 


Aviation 


Refueling in Flight for Air Defense, by 
J. H. Sidebottom, Flight Refueling, Inc., 
Baltimore, Md. 1955 ASME Spring Meeting 
paper No. 55—S-46 (multilithographed; 
available to Feb. 3, 1956). 


Fuicut refueling is coming into in- 
creasing prominence in both Air Force 
and Naval strategic and tactical opera- 
tions—but as yet has not been applied to 
the problem of air defense. In this paper 
the author suggests various ways in 
which flight refueling may be employed 
to give defending aircraft greater range, 
mobility, endurance, and economy of 
operation. 

This paper reviews the major defense 
missions of both the Air Force and the 
Navy, illustrates them with potential 
flight-refueling missions, and reviews 
some types of aircraft involved and their 


616 





potentialities as tankers or receivers. 
Finally, the paper mentions briefly the 
different types of refueling systems in 
production or soon to be available. 


Aerial Refueling With the Boeing Flying 
Boom, by R. P. Person, Boeing Airplane 
Company, Seattle, Wash. 1955 ASME 
Spring Meeting paper No. 55—S-50 
(multilithographed; available to Feb. 3, 
1956). 


Tue value and justification of an aerial- 
refueling system can be condensed into 
one word—range. Some of the ways in 
which this asset can be exploited to in- 
crease the military effectiveness of the 
airplane performing the primary mission, 
in the case of a given receiver airplane, 
are as follows: 


1 The distance obstacle can be re- 
duced, making deeper penetration of 
enemy territory possible, or operations 
can be conducted from remote bases less 
susceptible to enemy attack. 

2 Endurance can be increased tre- 
mendously, to the point, in fact, where 
crew endurance becomes the critical 
factor. 

3 Attrition due to combat action or 
operational hazards can be reduced, since 
enemy territory can be penetrated under 
more advantageous conditions of speed, 
altitude, approach path, and airplane 
vulnerability. The ‘‘straggler pickup” 
technique can be employed to rescue air- 
craft whose range has been compromised 
by weather, navigational error, combat 
damage, or operational failure. 

4 Pay load can be increased, or aircraft 
can operate from smaller or less well de- 
veloped airfields than would be possible 
without refueling. 

5 Mobility can be substantially aug- 
mented. 

This paper deals with the development 
of the Boeing Flying Boom aerial-refuel- 
ing method from its inception in 1948 
until the present time. Underlying 
reasons for the emphasis placed on aerial 
refueling are considered, fundamental 
design objectives and operating prin- 
ciples of the Flying Boom are presented, 
and significant development and opera- 
tion experiences with this system are re- 
viewed. 


Zero-Length Launch for Matador, by 
C. J. Libby, The Glenn L. Martin Company, 
Baltimore, Md. 1955 ASME Spring Meeting 
paper No. 55—S-35 (multilithographed; 
available to Feb. 3, 1956). 


Zero-length launching is a method of 
launching whereby the rocket, missile, or 
plane is actuated as a ballistic body by 








some form of propulsion. At no time 
during the launching is the body mechani- 
cally guided. A vector diagram would 
show that the resultant velocity along 
the flight path begins as soon as the mass 
is in motion, or at zero distance along the 
flight path. At no time during the 
launching phase is the missile or airplane 
aerodynamically stable. This means of 
launching was selected to permit the 
minimizing of the area required for 
take-off. 

Rocket attachment to missile is ac- 
complished by means of a head-end fitting 
to receive the rocket-ejection fitting and 
two fittings of the missile tail. The for- 
ward fitting is designed to take the full 
rocket thrust, whereas the two rear fit- 
tings are for stabilizing purposes only. 
All three fittings are of the open-fork and 
bolt type. 

The booster rocket is separated from 
the missile and the launcher by com- 
pressed air. The forward rocket attach- 
ment is actually a compressed-air cyl- 
inder. It is precharged at the squadron 
ordnance area. The cylinder is prevented 
from separating prematurely by two 
undercut shear bolts. 

When the rocket is ignited, the bolts 
permit the ‘‘piston’’ of the rocket-nose 
attachment to fuither compress the air. 
When the thrust abates, the rocket is free 
to move backward and is assisted in this 
movement by the compressed air. This 
system has never been known to fail 
during a Matador launching. 

Today’s launcher is a specially modified 
semitrailer which weighs 34,000 Ib. It 
is used primarily to elevate the TM-61 to 
its launching attitude and to support it in 
a retracted position for transportation 
over roads. It can either be hauled by a 
standard truck tractor or by using a stand- 
ard dolly by conventional 6 X 6 truck. 

In constructing the launcher a standard 
Fruchauf semitrailer is modified by the 
addition of the launching frame, the sup- 
port mechanism, the hydraulic raising 
mechanism, a missile cooling system, an 
electrical system, an engine-start fuel 
system, and necessary storage and control 
compartments. Basically, these addi- 
tions are composed of commercial-grade 
conventionally welded steel construction. 

The missile rests on the launching 
frame at three points, two ball socket 
joints in front and a tail saddle. The mis- 
sile is prevented from moving forward or 
aft during the raising and engine run-up 
prior to launch by a special bolt inserted 
between the missile tail and the rear 
saddle. This bolt shears when the rocket 
is ignited. The missile may then move 
forward. The forward supports are capa- 
ble of moving forward and down. 
These are actuated by the motion of the 
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missile and are prevented from bouncing 
in the bottomed position by a pair of 
shock absorbers. 

Today there have been over 200 Mata- 
dor launchings by ARDC, TAC, and the 
Martin Company. During the seven- 
year testing period, there have been only 
two launching failures. 


Instruments and Regulators 


Determination of System Characteristics 
From Normal Operating Records, by 
T. P. Goodman, Assoc. Mem. ASME, and 
J. B. Reswick, Mem. ASME, Massachusetts 
Institute of Technology, Cambridge, Mass. 
1955 ASME Instruments and Regulators 
Conference paper No. 55—IRD-1 (mimeo- 
graphed; available to Feb. 3, 1956; to be 
published in Trans. ASME). 


Some new techniques are presented for 
experimentally determining the dynami- 
cal characteristics of linear systems. 
These techniques are based on analysis of 
random variations in the operating varia- 
bles during the system’s normal course 
of operation. Particular attention is 
paid to the effects of uncorrelated varia- 
tions (noise) on the methods. 

The use of the ‘‘delay-line synthesizer’ 
as a device for discovering system charac- 
terizations is presented. 

Results obtained for the determination 
of a transfer operator for a human being 
engaged in tracking a target are presented 
as an example of the effectiveness of the 
random-data-analysis approach. 

Techniques presented for determination 
of system characteristics have proved 
their usefulness in a human-operator 
study and are now being applied in stud- 
ies of process-control systems. Labora- 
tory studies have shown that these tech- 
niques yield transfer operators which 
are comparable to those obtained from 
step-response and  frequency-response 
measurements. These techniques will 
prove valuable in a wide range of prob- 
lems in which it is not feasible to inter- 
rupt a system's normal operation. 


Disturbance Response Feedback—A 
New Control Concept, by J. B. Reswick, 
Massachusetts Institute of Technology, 
Cambridge, Mass. 1955 ASME _Instru- 
ments and Regulators Conference paper 
No. 55—IRD-2 = (multilithographed; 
available to Feb. 3, 1956; to be published in 
Trans. ASME). 


A new scheme of automatic control 
called disturbance response feedback 
is presented. A special form of this 
method utilizing a dynamic model of the 
plant in a feedback path is called plant 
model control. The classically difficult- 
to-control plant having a transfer opera- 
tor consisting of pure delay (transporta- 
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tion lag or dead time) is shown to be 
brought under optimum control in an 
experimental study. 

Disturbance response feedback re- 
quires for optimization the specification 
of only one parameter. It therefore 
provides a useful reference basis for 
evaluating other schemes. This is done 
for some simple systems of control. 
The plant model-control technique offers 
a possible basis for realizing a com- 
pletely self-adjusting automatic con- 
troller. 


Improving Airplane-Handling Charac- 
teristics With Automatic Controls, 
by C. L. Muzzey, Cornell Aeronautical Lab- 
oratory, Inc., Buffalo, N. Y. 1955 ASME 
Instruments and Regulators Conference 
paper No. 55—IRD-3 (multilithographed; 
available to Feb. 3, 1956; to be published in 
Trans. ASME). 


Tue modern high-speed airplane is 
one of the most important users of auto- 
matic-control systems. They are found 
all the way from small instrument re- 
peater servos through engine power, 
temperature, or thrust controls, to fully 
automatic flight-control systems which 
direct the path of the airplane or missile 
with no human help whatsoever during 
part or all of its mission. 

This paper describes an important mode 
of airplane flight in which the aircraft is 
under the joint control of a human pilot 
and an automatic-control system. The 
first part describes the interaction of air 
loads and inertia reactions which govern 
the dynamic stability of the airplane 
and seeks to give a physical picture of the 
airplane's response to control and ran- 
dom disturbances. 

A research project is described in which 
the pilot’s controls were disconnected 
from the control surfaces, and separate 
servos provided both to drive the aero- 
dynamic surfaces and to resist the actions 


FLIGHT 
CONTROL 
DEFLECTION 








CONTROL | 
SIGNAL 











STABILITY 
COMPUTER’ 





A block diagram of an airplane equipped 
with artificial stability. In so far as the 
pilot is concerned, the net response of 
the array of units within the dotted line 
is the airplane response. The action 
supplied by the automatic-control system 
has come to be known as “artificial 
stability” in contrast to the natural sta- 
bility of the airframe alone. 





applied to the cockpit controls by the 
pilot. The surface survos receive signals 
from cockpit-control motions and from a 
stability computer which senses air- 
plane-body motions. Airplane response 
as seen by the pilot can be varied by ad- 
justing the computer, and the pilot is 
unaware of the control-surface motions 
caused by the computer. Thus both 
airplane stability and control feel can be 
varied independently and easily in flight. 
Research airplanes so equipped are now 
being used to map out regions of ac- 
ceptability for future design in the han- 
dling-characteristics problem and are 
incidentally demonstrating means for 
stabilizing existing airplanes which may 
be deficient in one or more respects. 


Study of Pneumatic Processes in the 
Continuous Control of Motion With 
Compressed Air—I, by J. L. Shearer, 
Mem. ASME, Massachusetts Institute of 
Technology, Cambridge, Mass. 1955 
ASME Instruments and Regulators Confer- 
ence paper No. 55—IRD-4 (multilitho- 
graphed; available to Feb. 3, 1956; to be 
published in Trans. ASME). 


A PNEUMATIC servomotor consisting of 
a 4-way control valve and double-acting 
ram is analyzed to determine the effective 
use of this system for continuous control 
of ram motion. Special emphasis is 
placed on studying the dynamic behavior 
of the fluid in the ram chambers and the 
pressure-flow characteristics of the con- 
trol valve. 

Comparisons are made of the measured 
and theoretical characteristics of a typi- 
cal control valve. 

The results of a simple experiment with 
a control valve and tank determine the 
validity of the ram-chamber analysis. 

A subsequent paper will show how the 
complete servomotor system, including 
mass load, is analyzed for its response to 
small changes of valve opening and to 
changes of external load force, and a 
simple electronic analog of the system 
is used to study means of providing ade- 
quate system damping. 


Dynamic Analysis of Chemical Processes, 
by E. G. Holzmann, Shell Development 
Company, Emeryville, Calif. 1955 ASME 
Instruments and Regulators Conference 
paper No. 55—IRD-5 (multilithographed; 
available to Feb. 3, 1956). 


In the design of a new chemical plant 
certain questions arise to which past 
experience does not always give adequate 
answers. For example, what provisions 
must be made to insure stable control 
of a particular reaction? Can a critical 
temperature be held constant when 
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ambient conditions change? All too 
often the final answer to such questions is 
not found until trouble arises during 
start-up of a new plant. 

Dynamic analysis offers a way to re- 
solve some of these baffling questions in 
the design stage. As a result, trouble 
may be anticipated and costly down time 
reduced. Compared with the cost of 
delayed plant start-up, the effort re- 
quired to predict difficulties and to elimi- 
nate them in the design stage is small. 

This paper discusses the dynamic point 
of view as applied to chemical plants. 
To illustrate the methods currently used 
in analysis, attention is focused on the 
study of a typical example, a continuous 
catalytic reaction. 


Improved Process Control From Non- 
interacting Controller Design, by D. 
P. Waite, Assoc. Mem. ASME, General 
Electric Company, West Lynn, Mass. 
1955 ASME Instruments and Regulators 
Conference paper No. 55—IRD-6 (multi- 
iihagpeshned: available to Feb. 3, 1956). 


CoNVENTIONAL process controllers of 
the three-term type, proportional-plus 
rate-plus reset, do not provide inde- 
pendent settings. One consequence is a 
limitation on the maximum value of the 
ratio of rate to reset coefficients. 

This paper presents the results of an 
investigation of linear systems, indi- 
cating that a ratio value above this limit 
will in some cases result in significant 
improvements in system response to 
disturbances. 

It is concluded that such higher values 
as are required may be obtained from a 
noninteracting controller design. 


Control of Surge in Centrifugal Com- 
pressors, by G. J. Fiedler and T. F. Mc- 
Grath, ed A and Parcel, Inc., St. Louis, 
Mo. 1955 ASME Instruments and Regula- 
tors Conference paper No. 55—IRD-7 
Contaitishagreabal: available to Feb. 3, 
1956). 


SYSTEMS-ENGINEERING principles are 
applied to the design of surge control 
for several large compressors which 
operate in series to supply high-pressure 
air for a plant having a widely varying 
demand both in pressure and volume 
flow. 

Surge control is necessary to prevent 
damage to the equipment and to hold 
pressure and flow to the high-accuracy 
requirements of the system. Surge con- 
trol .is accomplished by means of a 
control valve employed with each com- 
pressor in order to by-pass the required 
amount of air around the compressor 
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when the demand falls below the ‘‘criti- 
cal-flow’’ point on the compressor 
characteristic. 

This paper presents the results of an 
analytic and analog study of the problem 
for one compressor-and-surge valve com- 
bination. 

The compressor system is analyzed 
using standard frequency-response meth- 
ods supplemented by the electronic 
analog computer. The transfer functions 
are derived from basic thermodynamic 
relationships using the small perturba- 
tion method of linearization. The rela- 
tionships are expressed operationally 
and the coefficients are evaluated for 
this particular compressor. The control- 
loop biock diagram is drawn and the 
basic control-valve requirements are 
evolved. Valve equations are derived 
and their corresponding physical coun- 
terparts are described. It is demon- 
strated that these requirements cannot 
be met by presently available commercial- 
valve designs. Valve dynamics are pre- 
sented and their relation to system cost 
and performance are demonstrated. 
Valve characteristics are shown to be 
dependent on the characteristics of the 
compressor. 

The system-analysis methods used may 
be applied to any process equipment and 
the valve which regulates its action. 


Evaluation of the Nonlinear Kinetic 
Behavior of a Nuclear Power Reactor, 
by R. C. Howard, Massachusetts Institute 
of Technology, Cambridge, Mass. 1955 
ASME Instruments and Regulators Confer- 
ence paper No. 55—IRD-8 (multilitho- 
graphed; available to Feb. 3, 1956; to be 
published in Trans. ASME). 


THE transient response of a nuclear 
reactor system can be extremely difficult 
to determine by analytical methods. 
Frequently, recourse must be made to a 
computational device if a complete de- 
scription of the system is to be ob- 
tained. 

In this study, an analog computer was 
employed to investigate the transient 
behavior of a sodium-cooled, graphite- 
moderated heterogeneous reactor and its 
primary-loop heat exchanger. The two- 
fold purpose of the study was to analyze 
this particular reactor system and to 
obtain a general evaluation of the 
errors that result from the simplifying 
assumptions often made to solve reactor 
transient problems. 

The most important result of the study 
is the demonstration of the inherent 
short-term stability of this type of reactor 
and the long-term transient instability 
that results unless external control is 
employed. 
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The Development of a High-Speed, 
Lightweight Opposed-Piston Engine 
for Submarine Application, by A. K. 
Antonsen, Mem. ASME, Fairbanks, Morse 
& Company, Beloit, Wis. 1955 ASME Oil 
and Gas Power Conference paper No. 
55—OGP-9 Guatetticheguateel: availa- 
ble to April 1, 1956). 


Tue author's company has built op- 
posed-piston diesel engines for the U. S. 
Navy for 20 years. This engine is de- 
signed around the two-crankshaft prin- 
ciple. The lower crankshaft is connected 
to the exhaust pistons which control the 
opening and the closing of the exhaust 
ports. The upper crankshaft is con- 
nected to the air pistons which control 
the opening and closing of the air-intake 
ports. The two crankshafts are timed 
together in proper relationship by means 
of gears. 

During the years 1947 and 1948, after 





A cross section of the assembled op- 
posed-piston engine. In accordance 
with established practice this engine has 
duai integral air receivers with inter- 
connected passages surrounding the 
intake ports at the upper end of the 
cylinder and dual removable exhaust 
manifolds with directional exhaust de- 
flectors near the lower end of the cylin- 
ders. From the cross section it can be 
seen that both upper and lower main 
bearings are held together by means of 
fitted through-bolts. 
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completing a total number of nearly 
2000 of the 81/s X 10 opposed-piston 
engines, there appeared to be a need for 
engines of similar hp rating per cylinder 
but of a weight specification of only 40 
per cent of the previous weight per hp. 

The paper gives an account of the de- 
velopment of this new engine. 


Air-Force Requirements for Diesel En- 
gines, by J. S. Bleymaier, U. S. Air Force, 
Air Research & Development Command, 
Baltimore, Md. 1955 ASME Oil and Gas 
Power Conference paper No. 55—OGP-11 
jecdctlidveggegnal: available to April 1, 
1956). 


Few people associate diesel engines 
with the Air Force. Usually they think 
of the Air Force in terms of aircraft 
engines such as jet, ramjet, and rocket 
engines. Actually this Service is a fairly 
large user of diesel engines. 

This paper deals primarily with Air- 
Force qualitative requirements for diesel 
engines. However, an indication of the 
quantitative requirements is given as 
well as some of the more important appli- 
cations of diesel engines within the Air 
Force. 

The Air Force has requirements for 
diesel engines ranging from 30 to 3500 hp. 
Largest application of diesel engines in 
the Air Force is as prime movers for 
portable engine-generator plants for 
power generation (60 cycle, 3 phase, 
4 wire 120/208 or 254/440 volts). 
Over 7400 portable diesel engine-genera- 
tor plants are in the Air-Force inventory. 


Development of a Large Two-Cycle Gas 
Engine, by E. R. Brater, General Motors 
Corporation, Cleveland, Ohio. 1955 ASME 
Oil and Gas Power Conference paper No. 
55—OGP-6 (multilithographed; availa- 
ble to April 1, 1956). 


Economic reasons for the development 
of large gas engines, based on the availa- 
bility of an abundant supply of rela- 
tively cheap natural gas, are outlined. 

A description is given of the various 
phases of the design, and the engineering 
features of a two-cycle, loop-scavenged, 
gas engine developed by the author's 
company. 

After experimentation with a 4-cylin- 
der, horizontal, ‘‘Vee’’ type engine, it 
was concluded that a radial-type 16- 
cylinder engine would be a desirable de- 
sign for the service required. 

This engine can be direct-connected to 
standard speed increasers or reduction 
gears to drive centrifugal compressors or 
petroleum pumps. With attached acces- 
sories, much power-station piping is 
climinated which results in a high- 


Jury, 1955 











General view of 12'/2 X 14'/2, two-cycle, loop-scavenged, 16-cylinder gas engine 


powered, compact, and rugged installa- 
tion. For aluminum-reduction plants it 
can be direct-connected to a generator. 
The engine is normally rated 3300 bhp 
at 600 rpm. The bore is 121/2 in. and 
the stroke -141/2 in. The engine is 
spark-ignited and uses natural gas as a 


fuel. 


Standardization of Marine Diesel En- 
gines, by C. A. Peterson, U. S. Naval 
Experiment Station, Annapolis, Md., and 
W. M. Howerton, U. S. Navy, Bureau of 
Ships, Washington, D.C. 1955 ASME Oil 
and Gas Power Conference paper No. 
55—OGP-2 (outeittchagsaghil: available 
to April 1, 1956). 


Tue multiplicity of makes and models 
of diesel engines installed in Navy ships 
and craft created a critical logistics and 
maintenance problem in the U. S. Navy 
during World War II. This situation 
was again evidenced at the beginning 
of the Korean engagement. Since it 
substantially reduces the combat poten- 
tial and effectiveness of the Fleet, a 
satisfactory solution to the problem is 
urgent. The obvious need is for stand- 
ardization. The method of achieving it 
is subject to discussion and determination. 

Standardization of Navy marine diesel 
engines should result in ship and craft 
installations which, on an over-all basis, 
have the practical minimum number of 
engine models, with the maximum inter- 
changeability of parts consistent with 
optimum performance for the specific 
conditions of use and with maintaining 
reasonable competition and adequate 
sources of supply. 


This paper presents the need for stand- 
ardization of marine diesel engines in- 
stalled in ships of the U. S. Navy, dis- 
cusses various approaches to the problem, 
and makes specific recommendations as to 
the most practical and effective way to 
achieve the desired objective. 

A policy for working-level guidance in 
implementing the recommended approach 
is proposed. 


Fuels for U. S. Navy Gas Turbines, by 
H. F. King, U. S. Navy Department, Bureau 
of Ships, Washington, D. C., and H. V. 
Nutt, B S. Naval Engineering Experiment 
Station, Annapolis, Md. 1955 ASME Oil 
and Gas Power Conference paper No. 
55—OGP-8 (multilithographed; availa- 
ble to April 1, 1956; to be published in 
Trans. ASME). 


Any plan of gas-turbine employment 
in the Navy would naturally include 
consideration of the type of fuel to be 
burned. Thus, up to the present time, 
Naval consideration of gas turbines has 
been on the basis of using either diesel 
fuel or Navy special fuel. Basically, all 
turbines under development are intended 
for the use of diesel fuel in the event no 
other fuel is suitable. Small high-speed 
gas turbines of the auxiliary type are 
applied in locations and operated in a 
manner which precludes the use of any- 
thing except a relatively volatile, non- 
viscous, easily burned fuel of the distillate 
type, similar to diesel fuel. This is also 
true of turbines for small-craft propulsion. 
But in booster turbines used with steam 
power plants, the possibility of using 
other than diesel fuel, i.e., residual 


619 







































































v two-cycle engine is treated separately, 
Oursio€ aim with emphasis on the all-important flow- 
203 0/sec . “¥° . ‘ 
mmimum OFSIGN TEMP 40°F handling ability of the engine. This 
. ability is defined by the concept of the 
a ONS “‘gas change process merit ratio,’’ and, 
5% . Test F ‘ 
a =——- aed by means of a series of curves, the specific 
FAedoe) [tea es es a a se a ol! tates et ete sates] engine air flow is given for different merit 
7 ‘| ratios and different turbocharger com- 
b Ricans | bined efficiencies for a range of turbo- 
Fl +| charger pressure ratios. 
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5 | engine operating line, as it appears super- 
| | "| — imposed on the compressor characteristics 
|) K| curve, is used. 
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¢ ‘ 
; ; ‘ The Philosophy of the V-Engine, by R. L. 
Installation for testing fuels. The gas turbine was installed in a test cell and Boyer, Mem. ASME, and J. W. Holmes, 
coupled to a dynamometer. The high velocity of the exhaust gas was used in an The Cooper-Bessemer Corporation, Mount 
eductor to ventilate the test cell. The warm test-cell air was further heated as it Vernon, Ohio. 1955 ASME Oil and Gas 
passed over the outer periphery of the exhaust stack. A portion of this air was Power ees ee No. 55—OGP-7 
blended with outside air to regulate the temperature of the inlet air to the gas tur- (multilithographed; available to April 1, 
bine. For convenient year-round operation, a controlled inlet temperature of 90 F 1956). 
was selected. This furnished a simple and economical method of maintaining a 
constant-temperature air supply to the gas turbine for the different fuel runs. Durinc recent years the progress of the 


fuels and lower-grade distillates, is being 
explored extensively. 

The U. S. Navy presently requires 
considerable quantities of diesel and 
Navy special fuels for shipboard applica- 
tions. 

To insure that no serious problems 
would be encountered in the application 
of diesel fuels to auxiliary-type gas tur- 
bines, an investigational program was 
initiated at the U. S. Naval Engineering 
Experiment Station, Annapolis, Md. 
In this program, tests were made to deter- 
mine whether a typical small, high- 
speed, open-cycle-type gas turbine would 
operate successfully with fuels covering 
the entire range of properties procurable 
under the Military Marine Diesel Fuel 
Specification MIL-F-16884 (SHIPS). 


The Analysis of Development Trends in 
Industria) Diesel Power Units, by C. 
G. A. Rosen, Fellow ASME, Caterpiiiar 
Tractor Company, Peoria, Ill. 1955 ASME 
Oil and Gas Power Conference paper No. 
55—OGP- 13 (uaellidheguaghed: availa- 
ble to April 1, 1956). 


Tus paper discusses some significant 
factors which can contribute to an im- 
proved market acceptability of industrial- 
type diesel engines: (4) By improving its 
cyclic performance, and (4) by broaden- 
ing the range of usable fuels. In the 
future, these two important objectives 
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internal-combustion engine has been in 
: j . the direction of higher unit output with 
will occupy a more prominent place in jncreased economy. The rise of the V- 
the advancement of the high-output  cngine popularity has been a significant 
diesel engine. part of this development. Although 
many other cylinder configurations have 
been conceived with these objectives in 
an wee : mind, the V-engine has demonstrated 
Aerothermodynamic Considerations In- superiority in mechanical design, case 
volved in Turbocharging Four and pee et fi : 
Two-Cycle Diesel Engines, by R. Bir- of maintenance, and space requirements. 
’ ° ° A . 
mann, Mem. ASME, DeLaval Steam Tur- This paper discusses design problems, 
bine —y any, Trenton, N.J. 1955ASME weight reduction, applications, locomo- 
Oil and Gas Power Conference paper No. : Sn . ; — 
a tive service, natural-gas engines, the 
55—OGP- 10 (multilithographed; availa- 8 8 
ble to April 1, 1956; to be published in 
Trans. ASME). 


Tue turbocharged engine is, in effect, a 
compound engine in which the engine 
itself handles the high-pressure end of 
both compression and expansion, while 
the exhaust-turbine-driven compressor 
takes care of the low-pressure end. The 
turbocharger pressure ratio determines 
the division of work between high-pres- 
sure and low-pressure components, and 
the value of this pressure ratio governs, to 
a large extent, the values of all engine- 
performance variables. 

In this paper the interrelationships 
between all of these variables are dis- 
cussed. Curves are presented giving 
numerically the interdependence, one on 
the other, of turbocharger pressure ratio, 
thermal loading, specific-fuel consump- 
oon, and turbocharger combined effi- Cross section of sixteen-cylinder station- 
ciency, with and without intercooling. ary V-engine of 151/2-in. bore and 22-in. 
The aerothermodynamic situation of the stroke 
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radial engine, radial-engine application, 
maintenance problem, and installation 
costs. 


The Comparison of the Fatigue Charac- 
teristics of New and Used Crankshafts, 
by J. L. Ciringione, New York Naval Ship- 
yard, Brooklyn, N. Y. 1955 ASME Oil 
and Gas Power Conference paper No. 
55—OGP-5 Cascleittieipegieed availa- 
ble to April 1, 1956). 


Tue objective in this study was to 
determine the influence of stress history 
on the endurance limit, and the S-N 
relationship of full-scale diesel-engine 
crankshafts when subjected to pure 
torsional and bending stresses. 

A description is given of the apparatus 
used including an automatic stress con- 
trol. 

In order to reduce the number of speci- 
mens in succeeding investigations of this 
type of crankshaft, a method of statis- 
tical analysis is proposed. 

It is concluded that new and used 
crankshafts are equivalent in so far as the 
fatigue characteristics are concerned. 
In fact, in the case of the torsional tests, 
the used shafts exhibit a higher endurance 
limit than do the new crankshafts. 
This is very likely due to the effects of 
cold-working as a result of operation in 
service. It is believed that these crank- 
shafts, in normal engine operation, are 
subjected to torsional stresses which, 
although appreciable, are well below 
the endurance limit; therefore the bene- 
ficial effects are apparent. 

As a result of this investigation, 
other studies into the fatigue character- 
istics of crankshafts, particularly as 
applied to salvage procedures, are being 
conducted presently utilizing as crank- 
shaft specimens used crankshafts of this 
type. 


The Preparation of Residual Fuel for 
Motive Power,’ by F. H. Smith, Mem. 
ASME, and F. P. Downing, The Sharples 
Corporation, Philadelphia, Pa., and J.T. 
Costigan, Mem. ASME, The Sharples Cor- 
poration, New York, N. Y. 1955 ASME 
Oil and Gas Power Conference aper No. 
55—OGP.-1 (malsilithageaphes: availa- 
ble to April 1, 1956). 


Resipuat fuel is the by-product which 
remains after very careful control of the 
process for extracting specification prod- 
ucts from crude petroleum. Since crude 
oils vary quite widely in composition, it 
follows that the residue which remains 
after extracting benzene, gasoline, kero- 
sene, and distillate fuels, all of which are 
standard in analysis, must in itself be 
of nonuniform analysis. In fact, this 
variation will be much greater than in the 
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Typical layout of residual-fuel centrifuge-purification system for diesel engine 


larger volume of crude petroleum oil. 
Specific analyses of residual fuel from 
many companies have been reported in 
numerous papers showing its widely 
varying physical properties and chemical 
composition. The problem, therefore, 
which faces the industry in the proper 
utilization of residual fuels for diesel 
engines and gas turbines is to find a means 
for reducing this variable by-product 
down to a standard useful fuel. The 
final product must be capable of operating 
the engine or turbine at peak efficiency 
without significantly increasing main- 
tenance costs and do this on the residuals 
which are available to the American 
consumer. 

Residual fuel must be subjected to one 
or more of the following purification 
steps, depending on source of supply and 
end use: 


1 If the residual fuel is wet from 
storage or tank leakage, the water must 
be removed. This is particularly impor- 
tant in marine use, but is seldom a 
problem at a carefully operated land- 
based power plant. 

2 Carboid solids, either with or 
without asphaltenic coatings, must be 
removed. This is extremely important 
in the case of diesel engines where clear- 
ances are very small and long-range 
maintenance is important. 

3 Asphaltenic agglomerates should 
be separated from the carboid nucleus and 
redispersed in the oil in a state as nearly 
colloidal as possible. This is important 
for any use where economies of operation 
are critical. 

4 For turbine use, water-soluble min- 
erals must be removed by water washing 


to reduce corrosion on the turbine blades. 


This paper shows how these purifica- 
tion and preparation steps are accom- 


plished. 


Cetane Improver Additives for Diesel 
Fuels, by W. H. Hubner, Ethyl Corpora- 
tion, New York, N. Y. 1955 ASME Oil 
and Gas Power Conference paper No. 
55—OGP-12 Condstiichograstal avail- 
able to April 1, 1956). 


A REMARKABLE increase in the use of 
diesel power has occurred during the past 
14 years. This has resulted in a sub- 
stantial demand for diesel fuel—a de- 
mand which has increased sixfold since 
1941 compared to a twofold increase for 
gasoline, the principal petroleum prod- 
uct. To achieve the cetane requirements 
with available diesel fuels, additives are 
needed. After exhaustive research, DB- 
36 amyl nitrate was found to be effective 
in all types of diesel fuels, regardless of 
crude source, sulphur content, or re- 
fining technique. The paper reviews this 
development in some detail. 


Analysis of the Basic Noise Sources in 
the Diesel Engine, by K. R. Mercy, New 
York Naval Shipyard, Brooklyn, N. Y. 
1955 ASME Oil and Gas Power Conference 
paper No. 55—OGP-4 (multilithographed 
available to April 1, 1956). 


A typicaL two-cycle diesel engine was 
studied to obtain information as to the 
cause of high-level noise. With elec- 
tronic instrumentation and without 
the aid of a costly anechoic chamber, 
the complete engine and various engine 
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Instruments utilized in conducting noise investigations. 
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Noise measurement and 


recording instrumentation consisted of a condenser-type microphone, sound-level 


meter, and a magnetic-tape recorder. 


All tape recordings were monitored by the 


sound-level meter so that absolute noise levels could be evaluated during the play- 
back. The analyzing instruments consisted of a sound-level meter, magnetic-tape 


recorder, and several analyzers. 


assemblies were analyzed by their fre- 
quency spectrums. The combustion 
cycle was studied to determine its con- 
tribution to the over-all engine noise. 

Noise propagation, transmission, and 
radiation were discussed so that a better 
knowledge of the noise problem may 
assist engineers in the direction of efforts 
toward designing quieter engines or 
reducing noise in existing engines. 

Sources of noise in a 2-cycle engine 
were identified as the scavenging blower, 
pistons and connecting rods, exhaust 
valves and injectors. Combustion noise 
was not identified as an important 
noise factor. 

Noise reduction and control are pos- 
sible by attacking the noise sources but 
the greatest accomplishment can best 
be made by employing noise-control 
fundamentals in the stage design. 
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Effect of Size on the Inlet-System Dy- 
namics in Four-Stroke, Single-Cylin- 
der Engines, by D. H. Tsai, National 
Bureau of Standards, Washington, D. C. 
1955 ASME Oil and Gas Power Conference 
paper No.55—OGP-3 (multilithographed; 
available to April 1, 1956; to be published 
in Trans. ASME). 


Tue problem of dynamic similarity in 
the inlet systems of four-stroke, single- 
cylinder engines was brought out in a 
recent paper by Taylor, Livengood, and 
Tsai. In that paper, a similarity rule 
applicable to engines of different sizes, 
and with different bore-to-stroke ratios, 
was formulated from theoretical con- 
siderations. 

This paper examines this similarity rule 
in greater detail and evaluates the theory 
in the light of experimental data re- 
cently obtained at the Engines and Lubri- 
cation Laboratory at the National Bureau 





of Standards, Washington, D. C. The 
discussion is limited to inlet systems with 
long inlet pipes. 


Applied Mechanics 


Influence of Secondary Inertia Terms 
on Natural Frequencies of Rotating 
Beams, by J. L. Bogdanoff, Mem. ASME, 
Purdue University, Lafayette, Ind. 1955 
ASME Applied Mechanics Conference paper 
No. 55—APM-17 (in type to be pub- 
lished in the Journal of Applied Mechanics). 


THe equations of small motion of a 
straight cantilever beam attached to the 
rim of a rotating disk are determined as- 
suming the Bernoulli-Euler theory of 
bending and the Saint Venant theory 
of torsion are valid, the mass and elastic 
axes coinciding and retaining all in- 
ertia terms. Influence of the secondary 
inertia terms on the fundamental torsional 
and lateral frequencies is then examined 
at two angular settings for a uniform 
beam having a_ length-to-disk-radius 
ratio in the range usually encountered in 
gas-turbine buckets and axial-flow com- 
pressor blades. 


Nonlinear Dynamic Coupling in a Beam 
Vibration, by P. H. McDonald, Jr., North 
Carolina State College, Raleigh, N. C. 1955 
ASME Applied Mechanics Conference paper 
No. 55—APM-23 (in type; to be pub- 
lished in the Journal of Applied Mechanict). 


Tuis investigation treats the vibration 
of a uniform beam with hinged ends 
which are restrained, and which has 
arbitrary initial conditions of motion. 
A representative example is discussed in 
which the beam is subjected to a con- 
centrated lateral force at the mid-point 
of its span and released from rest at the 
deflection position. 

The equations of motion are found to 
be inherently nonlinear, even for small 
vibrations, and there is dynamic coupling 
of the modes. It is found that the fre- 
quencies of the various modes are func- 
tionally related to the initial conditions, 
particularly the amplitudes of all the 
modes. 


Some Solutions of the Timoshenko 
Beam Equations, by B. A. Boley and C. 
C. Chao, Institute of Air Flight Structures, 
Columbia University, New York, N. Y. 
1955 ASME Applied Mechanics Conference 

pores No. 55—APM-28 (in type; to be 

published in the Journal of Applied Me- 


chanics). 


Sotutions are obtained by the method 
of Laplace transformation for four types 
of loadings applied to a semi-infinite 
beam. Numerical results are presented 
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for two of these, both for suddenly 
applied and gradually varying loads. 
The effects of shear deformations and 
rotatory imertia are taken into account 
according to Timoshenko’s beam model. 

A comparison with the corresponding 
results of the Bernoulli-Euler theory are 
briefly presented. 


Complex Variable Method for Synthe- 
sis of Four-Bar Linkages, by N. Rosen- 
auer, New South Wales University of Tech- 
nology, Sydney, Australia. 1955 ASME 
Applied Mechanics Conference paper No. 
55—APM.-7 (in type; to be published in 
the Journal of Applied Mechanics). 


In THE design of four-bar linkages for 
prescribed instantancous values of angu- 
lar velocity and angular accelerations of 
particular links, the exponential inter- 
pretation of vectors is of great use. The 
idea was first given by S. Bloch in 1940 
and later simplification and improvement 
were made by R. Beyer in 1943 and 1953. 

A paper on a particular problem of 
designing a linkage with prescribed maxi- 
mum and minimum values of output 
angular velocity was published by the 
author. This paper gives the funda- 
mentals of the basic method as improved 
by the author. 


An Approximate Nonuniform Bending 
Theory and Its Application to the 
Swept-Plate Problem, by H. J. Plass, Jr., 
The University of Texas, Austin, Texas. 
1955 ASME Applied Mechanics Conference 
— No. 55—APM.-6 Cin type; to be pub- 
ished in the Journal of Applied Mechanics). 


Because of certain aerodynamic ad- 
vantages, modern high-speed aircraft 
have been equipped with swept-back 
wings. Analysis of the deformation of 
such structures under given loads is very 
difficult unless certain simplifying as- 
sumptions are made. Recent studies on 
this problem have been carried out at the 
California Institute of Technology in 
which the swept wing is idealized as a 
flat homogeneous isotropic plate having 
the same plan form as the wing. In this 
study, both theoretical and _ experi- 
mental values were obtained for the de- 
flection under various kinds of static 
loading. The theoretical phase of the 
study is based on plate theory and pre- 
dicts values of deflection which are con- 
sistently too large. 

In this paper the assumption is made 
that the wing can be idealized as a homo- 
geneous isotropic prismatic bar having 
the same cross section as the wing. 

Differential equations and boundary 
conditions are derived, by means of the 
calculus of variations, for cylindrical bars 
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in nonuniform bending. The resulting 
equations are used, together with similar 
nonuniform torsion equations, to obtain 
deflections and stresses in swept canti- 
lever plates of uniform rectangular cross 
section. 

Comparisons are made with experi- 
mental results for plates with four differ- 
ent sweep angles. The theory predicts 
deflections quite close to those found ex- 
perimentally. Stresses computed from 
the equations, however, are not in as 
close agreement. It is also noticed that 
the theory is less accurate for large sweep 
angles than for small ones. 


Forced Vibration of a Clamped Rec- 
tangular Plate in Fluid Media, by 
Gordon C. K. Yeh, Assoc. Mem. ASME, 
and Johann Martinek, Reed Research, Inc., 
Washington, D. C. 1955 ASME Applied 
Mechanics Conference paper No. 55— 
APM-24 (in type; to be published in the 
Journal of Applied Nedeed, 


Forcep vibration of a thin rectangular 
plate clamped in a rigid infinite baffle is 
analyzed. The plate is assumed to 
separate two different fluid media and the 
vibration is excited by a simple plane 
wave of high frequency normally incident 
from one side of the plate. Using the 
characteristic shape functions, the La- 
grange equations of motion of the plate 
are set up in generalized co-ordinates. 

The solutions of the equations render 
series expressions for the plate deflection 
and an energy-transmission coefficient. 

Certain numerical results are given. 


The Extended Theory of the Viscous 
Vibration Damper, by F. M. Lewis, 
Mem. ASME, Massachusetts Institute of 
Technology, Cambridge, Mass. 1955 ASME 
Applied Mechanics Conference paper No. 
55—APM-3 (in type; to be published 
in the Journal of Applied Mideast. 


Tue theory of the viscous vibration 
damper, tuned or untuned, has so far 
been developed only in application to a 
single-degree-of-freedom system. The 
majority of engine applications are of 
many degrees of freedom, and some of 
these depart so far, even in approxima- 
tion, from a_ single-degree-of-freedom 
system, that the theory gives but little 
clue to the optimum damper character- 
istics. 

A common type of installation, for 
example, consists of a multicrank en- 
gine, a flywheel, and a driven generator. 
In many cases, the important mode of 
vibration will approximate to the vibra- 
tion of a two-mass system, engine plus 
flywheel constituting one mass, and the 
generator the other. It may be advan- 





tageous to fit a damper to the generator 
end of such an arrangement. The solu- 
tion of this case is obviously remote 
from that for the single-degree-of-free- 
dom-plus-damper system, and a damper 
designed to reduce the amplitude of 
the criticals in the engine shaft would 
be entirely inadequate to reduce the criti- 
cals between flywheel and generator. 

This paper extends the theory of the 
viscous vibration damper either tuned or 
untuned to multimass systems and shows 
how an optimum damper can be designed 
for any installation. Special formulas 
are derived for the two-mass-plus-damper 
systems. 


Buckling of Laminated Columns, by L. 
G. Clark, Assoc. Mem. ASME, University 
of Michigan, Ann Arbor, Mich. 1955 
ASME Applied Mechanics Conference paper 
No. 55—APM-18 (in type; to be pub- 
lished in the Journal of Applied Mechanics). 


A tHEory is developed to determine the 
buckling of laminated columns com- 
posed of two or more laminations and 
riveted or fixed together at certain points 
along the column. The laminations can 
be of different size and material but must 
be long in comparison to the cross-sec- 
tional dimensions. 

The final result is presented in a form 
suitable for easy application. It is 
shown that for two laminations joined 
at an infinite number of points the prob- 
lem reduces to that of a simple column. 

Two pinned-end columns were tested 
and the results are in satisfactory agree- 
ment with the theory. 


Free Vibrations of Thin Cylindrical 
Shells Having Finite Lengths With 
Freely Supported and Clamped Edges, 
by Yi-Yuan Yu, Assoc. Mem. ASME, 
Syracuse University, Syracuse, N.Y. 1955 
ASME Applied Mechanics Conference paper 
No. 55—APM-13 (in type; to be pub- 
lished in the Journal of Applied Mechanics). 


Free vibrations of thin cylindrical 
shells having finite lengths are investi- 
gated on the basis of a set of three dif- 
ferential equations which are derived in a 
similar manner as Donnell obtained his 
equations for the bending and buckling 
problems. The equations can be solved 
readily after a simplifying assumption is 
introduced. In this manner the fre- 
quency equations are obtained for cylin- 
drical shells with both edges freely sup- 
ported, with both edges clamped, and 
with one edge freely supported and the 
other edge clamped. 

It is found that the lowest frequency 
given by the frequency equation is the 
smallest in the first case, larger in the 
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third, and the largest in the second. 
The other two frequencies yielded by the 
frequency equation are approximately 


the same in all cases. As a result of 
the approximations, the characteristic 
equations for the three cases are found 
to be similar to the frequency equations 
for the lateral vibration of beams with 
similar end conditions. 

For the case of freely supported edges 
the normal functions obtained are iden- 
tical in form with those assumed by 
Fliigge and by Arnold and Warburton. 
For the same case, natural frequencies of 
one numerical example are computed by 
means of the present method, and the 
results are in good agreement with those 
obtained by these previous authors. 


Thin Circular Conical Shells Under 
Arbitrary Loads, by N. J. Hoff, Mem. 
ASME, Polytechnic Institute of Brooklyn, 
Brooklyn, N. Y. 1955 ASME Applied Me- 
chanics Conference paper No. 55—APM- 
29 Cin ‘ype to be published in the Journal of 
Applied Mechanics). 


Equations defining the displacements 
of the median surface of a conical shell 
under arbitrary loads are developed. 
In their derivation only the essential 
parts of the strain energy are considered 
and three simultaneous partial differ- 
ential equations are obtained through 
the use of the variational calculus. 
When the minimum radius of curvature 
of the median surface of the cone is made 
to approach a constant value, the cone 
goes over into a cylinder. At the same 
time the equations here developed for 
the cone are transformed into the Don- 
nell equations of the theory of cylindrical 
shells. 

It is shown how eigenfunctions of the 
homogeneous equations can be con- 
structed and how particular solutions 
can be found for any arbitrary loading. 


On the Nonlinear Oscillations of Visco 
Elastic Plates, by A. Cemal Eringen, 
Purdue University, Lafayette, Ind. 1955 
ASME Applied Mechanics Conference paper 
No. 55—APM-15 (in type; to be pub- 
lished in the Journal of Applied Mechanics ). 


Equations of motion of the three- 
dimensional finite oscillation theory are 
integrated across the plate thickness to 
obtain a second-order theory of oscilla- 
tions for plates. For this purpose, com- 
ponents of the displacement vector are 
assumed to have power-series expansions 
in the transverse co-ordinate, and a sys- 
tematic perturbation procedure in a non- 
dimensional thickness parameter is used. 
Stress-strain relations include the heredi- 
tary damping. 
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Simplified Formulas for Boundary-Value 
Problems of the Thin-Walled Circular 
Cylinder, by Frederick V. Pohle and S. V. 
Nardo, Polytechnic Institute of Brooklyn, 
Brooklyn, N. Y. 1955 ASME Applied Me- 
chanics Conference paper No. 55—-APM-9 
(in type; to be published in the Journal of 
Applied Mechanics». 


N. J. Horr has presented formulas 
which can be used in the solution of 
boundary-value problems of circular 
cylinders. This paper expresses these re- 
sults in exact simplified forms. A more 
detailed investigation appears elsewhere. 


Thermal Stresses in Rectangular Strips— 
II, by J. S. Born and G. Horvay, Mem. 
ASME, Knolls Atomic Power Laboratory, 
General Electric Company, Schenectady, 
N.Y. 1955 ASME Applied Mechanics Con- 
ference ow No. 55—APM-4 (in type; 
to be published in the Journal of Applied 
Mechanics). 


Stresses and deformations in rectangu- 
lar strips due to various longitudinal 
temperature distributions are presented 
in formulas, tables, and graphs. The 
results are important for slabs, plate 
assemblies, rectangular ducts, and tube- 
sheet ligaments. They apply, in a more 
qualitative fashion, also to cylindrical 


bodies. 


Stress Distribution in Square Plates 
With Hydrostatically Loaded Central 
Circular Holes, by A. J. Durelli, Assoc. 
Mem. ASME, and J. Barriage, Armour 
Research Foundation, Chicago, Ill. 1955 
ASME Applied Mechanics Conference paper 
No. 55—APM-12 (in type; to be pub- 
lished in the Journal of Applied Nidan 
Tue stress distribution in square plates 

with hydrostatically loaded central cir- 

cular holes was determined using photo- 
elasticity and brittle coatings. Photo- 
elasticity was used to determine the maxi- 

mum shear lines (isochromatics) and a 

brittle coating was used to determine the 

directions of the principal stresses (iso- 
statics). 

The investigation was conducted for 
plates with holes producing seven ratios 
of the diameter to the square side (D/a). 
Curves are presented which show the 
distribution of the maximum shear stress 
along the axis and along the diagonal 
of the square plate, as a function of D/a. 
The maximum principal stress along the 
exterior and interior boundaries as a 
function of D/a, has also been given. 
A comparison is made of the stress ratios 
(o:/P) at a point on the axis of the 
square at the interior boundary with that 
calculated for a thick-wall cylinder using 
Lame’s equation. Stress ratios (,/P) 
also are determined for a point on the 
diagonal of the square plate at the in- 
terior boundary. 





A diffused-light polariscope was used. 
The loading jig consisted of rubber 
tubing in a grooved block. The photo- 
elastic material (CR39) was calibrated 
automatically. 

No new methods are developed in the 
paper but it is felt that the use of the 
presently available methods has been 
simplified appreciably. 


Force at Point in the Interior of a Semi- 
Infinite Solid With Fixed Boundary, 
by Leif Rongved, The Pennsylvania State 
University, University Park, Pa. 1955 ASME 
Applied Mechanics Conference paper No. 
55—APM- 14 (in type; to be published in 
the Journal of Applied Mechanics). 


Tue problem of a force at a point in 
the interior of a semi-infinite solid with 
free boundary has been solved by Mind- 
lin. In the first of these papers Mindlin, 
starting with Kelvin’s solution for a 
force in an infinite body, guessed the 
nuclei of strain to be added outside the 
region to satisfy the boundary conditions. 
In the second paper Mindlin showed how 
the solution may be obtained directly by 
an ingenious analysis applying potential 
theory. The same analysis is applied 
in this paper to solve the same problem, 
except that the boundary is assumed to 
be fixed. 

The Papkovitch functions are deter- 
mined for a force acting at a point in the 
interior of a semi-infinite isotropic solid 
with a fixed plane boundary. The 
normal traction on the boundary is 
then calculated. 


Forced Vibrations of a Body on an 
Infinite Elastic Solid, by R. N. Arnold 
and G. B. Warburton, University of Edin- 
burgh, Edinburgh, Scotland, and G. N. 
Bycroft, National Research Scholar of the 
Department of Scientific and Industrial 
Research, Wellington, New Zealand. 1955 
ASME Applied Mechanics Conference paper 
No. 55—APM-10 (in type; to be pub- 
lished in the Journal of Applied Mechanics). 
Tue paper considers the forced vibra- 

tion of a rigid body resting on a homo- 

geneous elastic medium of infinite surface 
area and constant depth which may be 
finite or infinite. Four modes of vibra- 
tion for a body with a circular base are 
investigated: (@) Vertical translation, 

(6) torsion, (c) horizontal _ transla- 

tion, and (d@) rocking. 

For a semi-infinite medium the ampli- 
tude response can be obtained for any 
mass in terms of known constants of the 
system and two fundamental functions 
fi and f2, which depend only on the ex- 
citing frequency and the properties of the 
medium. Close approximations to these 
functions have been evaluated for each 
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mode. Experiments on an elastic model 
are described, the results of which are in 
good agreement with theoretical pre- 
diction. 

The behavior of a stratum of infinite 
area is more complex since functions f; 
and f. also depend on stratum depth. 
These functions have been evaluated for 
the torsional mode only, experimental 
results being given for the other modes. 


Experiments Concerning the Yield Sur- 
face and the Assumption of Linearity 
in the Plastic Stress-Strain Relations, 
by P. M. Naghdi, Assoc. Mem. ASME, J. C. 
Rowley, and C. W. Beadle, Assoc. Mem. 
ASME, University of Michigan, Ann Arbor, 
Mich. 1955 ASME Applied Mechanics 
Conference paper No. 55—APM-5 (in 
type; to be published in the Journal of 
Applied Mechanics). 


ComBiNeED tension and torsion experi- 
ments for six tubular 24S-T4 aluminum- 
alloy specimens with considerable initial 
anisotropy are reported. 

From the experimental results it is 
clear that for the material tested the yield 
loci are not smooth. Furthermore, 
definite evidence of the existence of 
corners on the yield loci has been estab- 
lished. In view of this observed charac- 
ter of the yield loci, the validity of the 
assumption of linearity cannot be as- 
certained from the present or similar 
experimental results. It might be, how- 
ever, that the assumption of linearity, 
together with the use of a singular yield 
condition, would correlate these results. 


The Statistical Theory of Size and Shape 
Effects in Fatigue, by F. A. McClintock, 
Assoc. Mem. ASME, Massachusetts In- 
stitute of Technology, Cambridge, Mass. 
1955 ASME Applied Mechanics Conference 
paper No. 55—APM-25 (in type; to be 
published in the Journal of Applied Me- 


chanics ). 


FaTiGuUE specimens are considered in 
which the stress amplitude is constant 
with respect to time but falls off para- 
bolically along the lengch of the speci- 
men from the point of maximum stress. 
From assumptions regarding the local 
variability in the strength of the ma- 
terial, equations are derived relating the 
scatter in cycles to failure to the scatter 
in position of failure. The effect of 
specimen size is determined for these two 
types of scatter, as well as for the average 
life. 

It is found that the shape of the dis- 
tribution function does not affect seri- 
ously the relation between scatter in 
cycles to failure and scatter in position of 
failure. The size effect, however, is 
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markedly influenced by the shape of the 
distribution function. 

A modification is suggested to make 
the results applicable to tests to de- 
termine the endurance limit, where the 
stress amplitude is a variable. 


Combined Tension-Torsion Tests With 
Fixed Principal Directions, by E. A. 
Davis, Mem. ASME, Westinghouse Re- 
search Laboratories, East Pittsburgh, Pa. 
1955 ASME Applied Mechanics Conference 
paper No. 55—APM-8 (in type; to be pub- 
lished in the Journal of Applied Mechanics). 


A series of combined tension-torsion- 
internal pressure tests, each with a dif- 
ferent amount of torsion present, are 
discussed. The specimens were tested in 
such a manner that the principal direc- 
tions of the increments of natural plastic 
strain were kept constant. These incre- 
ments can be summed in various ways, 
the simplest of which would yield finite 
strains with fixed principal directions. 

The octahedral shearing-stress versus 
octahedral shearing-strain diagrams for 
the four specimens tested coincide quite 
closely. The principal directions of 
stress were measured at cach increment 
of strain and found to agree well with 
those of the increments of strain. 


A Study of the Stability of Plane Fluid 
Sheets, by W. W. Hagerty, Mem. ASME, 
and J. F. Shea, Assoc. Mem. ASME, Uni- 
versity of Michigan, Ann Arbor, Mich. 1955 
ASME Applied Mechanics Conference paper 
No. 55—APM-21 (in type; to be pub- 
lished in the Journal of Applied Mechanics). 


In stupyiNG the performance of a sys- 
tem for producing sprays of any kind it 
would be desirable to arrive at an ex- 
pression which would relate the drop- 
size distribution and the spatial distri- 
bution of the drops in terms of the varia- 
bles of the system including pressure, 
density, surface tension, and geometry. 

In an earlier study of the performance 
of hollow-cone swirl-type nozzles, photo- 
graphs were taken of the region where 
the fluid sheet breaks up into drops. 
These photographs showed that before 
the break-up occurred, waves or ripples 
appeared on the surface of the liquid 
sheet. It was believed that the waves 
were responsible for the break-up and 
that frequency and wave length of the 
ripples might be related to the size range 
of drops produced. 

Difficulties were encountered in an 
analytical treatment of the stability of 
the surface produced by a swirl-type 
nozzle, the surface being a hyperboloid of 
revolution. Therefore a system was 
selected for study in which a flat sheet of 
fluid is produced by a slender orifice, and 





which may be subjected to waves of any 
desired frequency. This plane sheet, 
exposed on both sides, appears to have 
the essential characteristics of the sheet 
produced by a conventional nozzle. 


Integral Methods in Natural-Convection 
Flow, by Salomon Levy, General Electric 
Company, Schenectady, N. Y. 1955 ASME 
Applied Mechanics Conference paper No. 
55—APM.-22 (in type; to be published in 
the Journal of Applied Mechanics). 


Tuis paper presents an evaluation of the 
range of application, accuracy, and use- 
fulness of integral methods in natural- 
convection flow. 

The study reveals that integral meth- 
ods may be utilized to obtain approxi- 
mate answers to free-convection problems 
whenever exact analytical solutions be- 
come too involved. Specific-flow ex- 
amples considered here (natural convec- 
tion from inclined plate, horizontal 
cylinder, arbitrary body, or within en- 
closed channels) confirm their adapta- 
bility to complicated configurations. 

Over-all accuracy of the solutions is 
good. For inclined plates the derived 
equations reduce at high Grashof num- 
bers to the correlation proposed and 
verified by Rich, while in the case of 
horizontal cylinders the results compare 
satisfactorily with the theoretical values 
of Hermann and the accepted experi- 
mental relations. 

The integral method of solution may 
be extended to apply to low Prandtl 
number fluids, laminar or turbulent flow, 
variable wall temperature, and convec- 
tion within confined spaces. 


Aerodynamic Interference of Cascade 
Blades in Synchronized Oscillation, 
by Chieh-Chien Chang, University of Min- 
nesota, Minneapolis, Minn., and Wen-Hwa 
Chu, Institute for Fluid Dynamics and 
Applied Mathematics, University of Mary- 
land, College Park, Md. 1955 ASME 
Applied Mechanics Conference paper No. 
55—APM-16 (in type; to be published in 
the Journal of Applied Mechanics). 


Tue failure of a compressor is some- 
times due to flutter of the blades. Es- 
sentially, this problem is equivalent to a 
cascade in oscillation. 

The present analysis is to find the aero- 
dynamic load on cascade in synchronized 
harmonic oscillations, pitching, and 
flapping. Conformal mapping is used. 

Two characteristic parameters are 
involved in the force and moment. One 
is « which is related to the gap-chord 
ratio. The other is k which is known as 
reduced frequency. 

The main results are expressed in terms 
of these two parameters. Most can be 
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reduced to closed form. The rest are 
given in graphs. The wake interference 
involves one new function C( uk) which 
is related to a ratio of two hypergeo- 
metric functions and which reduces to 
Theodorsen’s function C(k) in the limit 
of infinite gap. 

In a certain range of frequency and gap- 
chord ratio, the analysis shows quanti- 
tatively that single-oscillation airfoil 
theory may lead to inaccurate estimation 
of interference effect between blades. 


On the Kinematic Path of Semitrailers 
by G. A. G. Fazekas, Polytechnic Institute 
of Brooklyn, Brooklyn, N. Y. 1955 ASME 
Applied Mechanics Conference ao No. 
55—APM-11 (in type; to be published in 
the Journal of Applied Mechanics). 


A TrarLer having a rigid axle does not 
quite follow the path of its tractor. 
The author describes the basic geometry 
and kinematics involved. 

The subject matter is arranged under 
headings (4) transient trailer path in 
turn, (4) design criterion, and (¢) tran- 
sient trailer path when straightening out. 


A Criterion for Minimum Scatter in 
Fatigue Testing, by F. A. McClintock, 
Assoc. Mem. ASME, Massachusetts In- 
stitute of Technology, Cambridge, Mass. 
1955 ASME Applied Mechanics Conference 
paper No. 55—APM-26 (in type; to be 

published in the Journal of Applied Me- 


chanics ). 


Wuen a number of fatigue tests are 
run on specimens with a longitudinal 
radius of curvature, there results a scatter 
in both the number of cycles to failure 
and the position of failure. A previous 
statistical analysis showed that if the 
variations in life are due solely to local 
inhomogeneities in the specimen, then 
there is a definite relation between 
the scatter in position of failure and the 
scatter in the number of cycles to failure. 
If the scatter in life significantly ex- 
ceeds that corresponding to the scatter 
in position of failure, then there is some 
factor other than local inhomogeneities 
contributing to the scatter in life. Such 
other factors can be eliminated by im- 
proving the experimental technique. 

The usefulness of this criterion is illus- 
trated by its application to crack-detec- 
tion tests on polycrystalline ingot iron. 


ASME Transactions for 
June, 1955 


Tue June, 1955, issue of the Transactions of 
the ASME, which is the Journal of Applied 
Mechanics (available at $1 per copy to ASME 
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members; $1.50 to nonmembers) contains the 
following: 


Technical Papers 


Momentum and Mass Transfer in a Sub- 
merged Water Jet, by Walton Forstall and 
E. W. Gaylord. (54—A-38) 

Prediction of Creep-Deflection and Stress 
Distribution in Beams From Creep in Tension, 
by W.N. Findley and J. J. Poczatek. (54— 
A-5) 

Fracture of Inoculated Iron Under Biaxial 
Stresses, by I. Cornet and R. C. Grassi. (54— 
A-47) 

The Formation of a Conical Crater in a Thin 
Plastic Sheet, by W. T. Thomson. (54— 
A-36) 

Thermal Shock on a Circular Surface of 
Exposure of an Elastic Half Space, by M. A. 
Sadowsky. (54—A-44) 

On the General Three-Dimensional Photo- 
elastic Problem, by Max M. Frocht and 
Roscoe Guernsey, Jr. (54—A-11) 

Determination of Thermal Stresses in Three- 
Ply Laminates, by A. J. Durelli and C. H. 
Tsao. (54—A-27) 

Stress-Concentration Factors in Shafts With 
Transverse Holes as Found by the Electro- 
plating Method, by H. Okubo and S. Sato. 
(54—A-88) 

Laminar-Diffusion Boundary Layer—A Re- 
view, by Kurt Berman. (54—A-29) 

Application of Saint Venant’s Principle 
in Dynamical Problems, by B. A. Boley. 
(54—A-30) 

Frictional Vibrations, by David Sinclair. 
(54—A-46) 

A Kinematic Notation for Lower-Pair 
Mechanisms Based on Matrices, by J. Denavit 
and R. S. Hartenberg. (54—A-34) 

Acceleration in Mechanisms, by R. T. 
Hinkle, C. Ip, and J. S. Frame. (54—A-33) 

Effect of a Surrounding Fluid on Pressure 
Waves in a Fluid-Filled Elastic Tube, by M. C. 
Junger. (54—A-93) 

Load Distribution at the Intersection of 
Several Coaxial Axisymmetric Shells, by H. 
Becker. (54—A-43) 

Solving Highly Complex Elastic Structures 
in Easy Stages, by Gabriel Kron. (54—A-25) 

On a Nonlinear Differential Equation for 
Beam Deflection, by E. J. Scott and D. R. 
Carver. (54—A-35) 

Problems of Plane Elasticity for Reinforced 
Boundaries, by J. R. M. Radok. (54—A-92) 

Stress Distribution in a Uniformly Rotating 
Equilateral Triangular Shaft, by H. T. John- 
son. (54—A-91) 

Further Problems in Orthotropic Plane 
Stress, by H.D. Conway. (54—A-48) 

Stresses Due to Diametral Forces on a 
Circular Disk With an Eccentric Hole, by 
A.M. Sen Gupta. (54—A-37) 

Bending of Orthogonally Stiffened Plates, 
by W. H. Hoppmann, 2nd. (54—A-31) 

Buckling of Continuous Columns, by H. C. 
Perkins. (54—A-32) 


Brief Notes 


Representation of Three-Dimensional Stress 
Distributions by Mohr Circles, by G. A. 
Zizicas. 





Analysis of Some Circular Plates on Elastic 
Foundations and the Flexural Vibration of 
Some Circular Plates, by H. D. Conway. 


On previously published papers by R. 
Plunkett, H. H. Uhlig, T. K. Caughey, and 
J. M. Gere. 


Book Reviews 
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How to Order ASME Papers 


Coprzs of ASME technical papers 
digested this month are available in 
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Comments on Papers 








A 
Power-Plant Design 
Comment by Martin Frisch! 


THE AUTHOR is to be complimented, not 
only on the excellence of his description 
of an outstanding power station,” but also 
for the generosity and frankness of his dis- 
closures of the advanced design concepts 
of the Oak Creek Station, and his impor- 
tant conclusions based on operating 
experience which are certain to influence 
future high pressure-high temperature 
power-station design trends. 

The purpose of this brief discussion is 
to focus the attention of power engineers 
who have set their sights on even higher 
pressures and temperatures than now 
used, on three steam-generator design 
features disclosed by the author whose 
long-range advantages will surely not be 
ignored. These are: 


1 Superheating is accomplished al 
most entirely by radiant heat-absorbing 
superheating surface. 

2 Resuperheating is effected entirely 
in radiant heat-absorbing reheating sur- 
face. 

3 Maximum furnace heat-release rate 
per square foot of all furnace radiant heat- 
absorbing surface is lower than for any 
other high pressure-high temperature 
unit of equal size. The great advantages 
of this third, and most important, fea- 
ture were attainable only because of the 
advanced thinking which led to the in- 
corporation of the first two features into 
the design concept in recognition of the 
principle that only by utilizing radiant 
heat-absorbing surfaces for superheating 
and reheating to the greatest possible 
extent could entire freedom and inde- 
pendence from fuel limitations be real- 
ized. 

There has been some reluctance on the 
part of steam-generator designers and 
users to avail themselves of the advan- 
tages of radiant superheaters and reheaters 
demonstrated in many such installations 
operated by the author and his asso- 
ciates. The latest Oak Creek unit is the 
thirtieth installed or ordered by the 
author’s company, using radiant super- 
_| Vice-President, Foster Wheeler Corpora- 
tion, New York, N. Y. Fellow ASME. 
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heaters, of which nine also provide for 
complete radiant reheating. The record 
of performance and reliability of these 
installations has been so good as to in- 
vite serious study. 

The decision to separate the flames 
from vertical burners firing downward 
by the use of three water-cooled platens, 
heated on both sides, in order to reduce 
unit furnace heat-absorption rates to 
unusually low and safe values demon- 
strated another application of sound 
principles. Although multiple-furnace 
units had been built before, the Oak 
Creek units were the first to incorporate 
this unique arrangement, first proposed 
by the author in his U. S. Patent No. 
2,244,144, and which now has been 
proved to be so effective for the control 
of final reheat temperatures. 

The superheater, reheater, and furnace- 
design features described in the paper 
will certainly be copied as the severity of 
high-pressure high-temperature steam- 
generation requirements increases, and 
they should be copied because the prin- 
ciples underlying the concepts are so 
sound. 


Comment by G. L. Harman, Jr.’ 


The author discusses the differential 
firing method for control of reheat steam 
temperature. Because the problems of 
design and operation were rather unique 
from the control angle, it might be in 
order to amplify the design of these con- 
trols. 

Three main problems were discussed 
in the design status as follows: 


1 Master control of reheat steam tem- 
perature. 

2 Control to keep reheat temperature 
at the two boiler outlets identical. 

3 Control of fuel-air ratio between 
cells when differential firing changes 
were made. 


Problem (1) concerned utilization of a 
steam-temperature controller to modify 
the control pressure coming from the 
combustion control system as applied 
to the individual feeder controls on the 
separate cells. By using appropriate air 
relays of standard design, this modifying 
pressure could either reverse or load 


3 District Manager, Bailey Meter Company, 
Milwaukee, Wis. Mem. ASME. 


directly the feeder controls on the super- 
heat sections versus the reheat sections. 
Equal increments of control were applied 
to the feeders under this system so that 
although the differential firing rate 
changed between cells, the total amount 
of firing remained the same, thus not 
upsetting the primary control system 
from steam pressure. 

Problem (2) was met by incorporating 
a second temperature-recording pen in the 
same reheat temperature controller and 
pneumatically measuring the difference, 
if any, between the two reheat outlet 
temperatures. If any difference between 
these two existed, a pneumatic loading 
pressure automatically would bias the 
two reheat sections between themselves 
without disturbing the superheat section. 

Problem (3) was more difficult as it 
involved proper air and coal meas- 
urements toeachcell. Air-flow measure- 
ments were taken from airfoil-type pri- 
mary elements and each secondary air- 
flow transmitter then transmitted its 
ait-flow measurement to respective cali- 
brating pneumatic relays. 

The measurement of coal feed would of 
course be difficult and it was decided to 
utilize feeder speed or feeder rheostat 
position as an index of coal feed to the 
individual cell. The control pressure 
to each feeder drive would then be an 
index of coal feed and this control pres- 
sure was balanced against the air-flow 
transmitter pressures in order to have a 
fuel-air-ratio guide for the individual 
cells. 

The combustion control system, in- 
corporating a steam flow-air flow con- 
troller, was superimposed upon the in- 
dividual air-flow measurements to re- 
adjust them all in the same amount from 
this combustion ratio. 

Although not incorporated in the con- 
trol system, but to serve as a guide for 
any manual readjustment necessary, an 
oxygen recorder was utilized with gas- 
sampling tubes located to pick up any 
differences between cells in so far as ex- 
cess air is concerned. 


Comment by Henry H. Hemenway‘ 
It is interesting to note the advantages 


4 Chief Engineer, Steam Department, Foster 
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outlined of the controlled-circulation 
boiler. The use of small tubes does 
have certain advantages over the larger 
3-in. tubes normally used in natural- 
circulation boilers. A possible disad- 
vantage is the reduced storage capacity of 
the small tubes. It would be well to 
point out, however, that the use of small 
tubes need not be restricted solely to units 
with mechanical pumps. The gravity 
pump used on all natural-circulation 
boilers has more than sufficient capacity 
to pump water through smaller tubes 
such as 2-in. OD and 11/-in. OD at pres- 
sures as high as 2500-2700 psi. 


Comment by Charles D. Wilson’® 


The close-coupled — cross-compound 
steam turbine-generator unit, used in the 
Oak Creek Station, is ideally suited to 
take full advantage of the high levels of 
performance that are possible with the 
availability of cool Lake Michigan 
water. This type of turbine arrangement 
also has practically unlimited possibili- 
ties for future development into units of 
larger capability. 

The author and the Wisconsin Elec- 
tic Power Company are to be commended 
for the many new and advanced features 
in power-plant design which are de- 
scribed in the paper and are now in opera- 
tion at the Oak Creek Power Plant. 


Comment by R. A. Wilson® 


The writer is associated with the com- 
pany which furnished the condenser and 
auxiliaries at Oak Creek. Hence we 
have followed these phases of the plant 
with interest since its early design stages. 

It is believed that the circulating 
water-tunnel arrangement is unusual and 
very efficient. The use of a standpipe to 
relieve excessive head on mixed-flow or 
axial pumps is entirely new or certainly 
very rare. This application has been 
successful and worth while in this plant. 

The water conditions are favorable for 
producing a good year-around vacuum. 
The author and his associates have capi- 
talized on this situation to the fullest ex- 
tent both at Oak Creek and at Port 
Washington. 

An initial difficulty of the condenser 
becoming clogged with industrial waste 
is interesting in view of the fact that this 
plant is located only a few miles from 
other plants which have been quite free of 
this problem. It seems that this problem 
may not be so serious after the first several 

5 Engineer-in-Charge, Steam Turbine De- 
sign, Allis-Chalmers Manufacturing Company, 
Wilwaukee, Wis. Mem. ASME. 

§ Blower and Condenser Section, Power De- 


partment, Allis-Chalmers Manufacturing Com- 
pany, Milwaukee, Wis. Assoc. Mem. ASME. 
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months of operation. The backwashing 
arrangement which the author designed 
and installed has been a great success. 


. 


Author’s Closure 


Discussers are thanked gratefully for 
their participation. 


M. K. Drewry.” 


Maintenance of 
Rolling Stock 


Comment by W. M. Keller® 


In a scholarly manner this paper points 
up® a theoretical method of evaluating 
procedures required in the maintenance 
of equipment. It should be the basis 
for further study on the vital problem 
of evaluating expense involved in pro- 
viding maintenance with the conse- 
quences of its reduction. 

Rolling stock poses a critical mainte- 
nance problem since equipment failures 
affect not only the cost of restoring the 
part to its original condition, but also 
the relation of the failed part to damage 
hazard to other equipment, schedule de- 
lays, shipper and passenger dissatisfac- 
tion, and a large group of other factors. 

The advantages of the method of pre- 
dicting incidence of failure in relation- 
ship to maintenance, as proposed in the 
paper, are evident from a consideration 
of the alternative method available to 
establish these facts. At present most 
knowledge of this type is empirical, as it 
is obtained from actual experience. To 
determine the extent to which mainte- 
nance can be reduced without seriously in- 
creasing failures it is necessary actually 
to reduce the maintenance and keep a 
subsequent record of failures. 

The authors present a number of gener- 
alized curves. To utilize the full ad- 
vantage of the system detailed curves 
would be necessary. These curves would 
have to be developed from actual data 
and perhaps for certain details, calcu- 
lated life-expectancy curves would be 
necessary. With such curves we could 
predict the maintenance ‘“‘premium”’ 
necessary for acceptable performance. 
While the figures thus obtained would 
not be absolute values they nevertheless 
would serve as an accurate guide. 

The railroad adoption of the authors’ 


7 Chief Engineer of Power Plants, Wisconsin 
Electric Power Company, Milwaukee, Wis. 
Mem. ASME. 

8 Director of Mechanical Research, Associa- 
tion of American Railroads, Central Research 
Laboratory, Chicago, Ill. Mem. ASME. 

*“Theory of Maintenance of Rolling 
Stock,’” by R. R. Crane and F. B. Brown, 
MeEcHanicat ENGINEERING, vol. 76, December, 
1954, pp. 999-100, 1009. 








theory presents difficulties in its practi- 
cal application, particularly from the 
standpoint of economics, that are almost 
insurmountable. The amount of time 
and money that necessarily must be ex- 
pended to acquire what might be termed 
actuarial tables for all the parts involved 
in railroad operation are not at this time 
available to the railroad industry. Such 
a system would likely be adopted in steps 
or in small areas of operation. If its 
development in this way produces out- 
standing evidence of saving the idea 
would quickly spread. When the sav- 
ings resulting from its use became defi- 
nitely evident in problems of simple scope 
the adoption would likely become more 
widespread. 


Comment by D. C. Turnbull, Jr. 


The purpose of the paper is to indicate 
some applications of failure theory to 
replacement and maintenance of rolling 
stock. The techniques as explained by 
the authors purport to show at what 
point periodic inspection and mainte- 
nance costs overbalance the cost of in- 
service failures; i.e., what is the most 
economical level. 

Practically all railroads have built up 
records of maintenance expense and po- 
tential useful life of rolling stock over 
long periods. They have developed 
rules for replacement or renewal of parts, 
due to wear, age, and defects, or, in ex- 
treme cases, failure of parts. Their in- 
spection procedures are based on knowl- 
edge which has been gained from their 
records, from personal experience, and 
on recommendations from manufacturers 
of equipment. 

Failure of equipment in service can 
cause accidents involving serious delays 
and can be costly. Just one major failure 
may completely wipe out any savings 
realized through decreased maintenance 
and inspections. Therefore railroads 
make every reasonable attempt to avoid 
accidents and delays through close in- 
spections and proper maintenance. 

Since proper inspections and mainte- 
nance lower the accident rate and mini- 
mize their effect, as well as tend to 
lengthen the useful life of equipment, it 
is doubtful whether a system involving 
less inspection and less maintenance at 
the expense of hazards would be accepta- 
ble to railroads. 


Authors’ Closure 


The comments of Mr. Keller and Mr. 
Turnbull on the article, “Theory of 
Maintenance of Rolling Stock,’’ are 

10 Executive Assistant to President, Balti- 
more and Ohio Railroad Company, Baltimore, 
Md. Mem. ASME. 


MECHANICAL ENGINEERING 








practi- 
the 
hlmost 
time 
be ex- 
ermed 
volved 
iS time 
Such 
1 Steps 
If its 
S out- 
idea 

> Sav- 
> defi- 
scope 
more 


10 

licate 
‘y to 
lling 
d by 
what 
inte- 
f in- 
most 


t up 
po- 
Over 
yped 
irts, 
ex- 
in- 
yw l- 
leir 
and 
rers 








considered to be illuminating and con- 
structive. In general we concur with the 
content of these comments. 

We wish to stress the point, however, 
that the purpose of the article was to 
present a method which could be useful 
to the railroads upon application to this 


practical problem. Thus the question 
raised by the discussers on obtaining data 
for the actual application of this method 
on a railroad is, therefore, considered to 
be the crucial one. In our opinion, it is 
practicable to obtain the data necessary 
to satisfactorily apply the method to 


Reviews of Books 





this problem, and in fact, in one instance 
this has already been done by a railroad. 


Roger R. Crane.?! 
Frank B. Brown. !! 


11 Westinghouse Air Brake Co., Pittsburgh, 
Pa. 





Science and Invention 


AMERICAN SCIENCE AND INVENTION: A Pic- 
torial History. By Mitchell Wilson. 
Simon and Schuster, New York, N. Y., 1954. 
Cloth, 9 X 12 in., illus., bibliography, in- 
dex, ix and 437 pp., $10. 


Reviewed by J. K. Finch! 


Tuts is not only a picture book, but it 
is also a big book. The page size is nine 
by twelve inches, there are over four- 
hundred pages and there are twelve- 
hundred reproductions of drawings, en- 
gravings, photographs, and paintings. 
It is the result of a tremendous labor of 
collection and compilation and a triumph 
of publication. But it is also a curious 
book; a confusing patchwork of pictures 
and text, frequently dealing with com- 
pletely unrelated subjects—the Wright 
Brothers sandwiched in between Mil- 
likan, the electron expert, and Hale, the 
solar explorer, Westinghouse holding 
uneasy company between the typewriter 
and photography—an almost unbelieva- 
ble hodge-podge of pictures and text. 

The author states in his preface: ‘‘The 
‘civilized man’ may be defined as someone 
who is at home in his own time and place; 
it is my belief that to be a civilized 
American today we must be as aware of 
the mainspring of contemporary America 
—its technology—as Americans of a 
hundred years ago were aware of the 
soil.”’ 

While there are those, such as the 
Hottentot, who may be regarded as ‘‘at 
home”’ in their own time and place and 
yet fail to be civilized, we would agree 
with the author that engineering progress 
has, in the last two centuries, created a 
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new culture—transformed the economic 
and social conditions of life and changed 
the relationships of men—and that it is 
desirable that American citizens be at 
home with this evolutionary force 
which has them in its grasp. Yet we 
cannot agree that this publication will 
add much more than confusion to the 
picture. 

Perhaps the answer is to be found in 
the fact that the author seems to know 
little of the history of engineering or in- 
dustry. In fact, he denies that he is an 
historian and calls himself ‘‘novelist and 
scientist.’ He appears to think, for ex- 
ample, that engineering emerged in the 
United States about a century ago and 
primarily as a by-product of natural sci- 
ence. We are told, for example, that 
“The graduates of the Erie Canal went 
into the world and the word engineer came 
into common Also that ‘‘The 
engineering colleges of America did not 
begin until after the Civil War.’’ We 
hope that the first of these ‘‘boners’’ does 
not cause the great early French engi- 
neers, or their British colleagues to turn 
over restlessly in their graves. We assure 
the West Point Military Academy, 
founded as an engineering school in 
1802; Norwich in Vermont, which was 
teaching engineering in 1819; and 
Rensselaer which began shortly there- 
after, that we know better. 

The author also holds that: ‘‘Ad- 
vances in science sprang from man’s im- 
pulse to increase his power over the world 
by understanding it. Advances in inven- 
tion came when he used this new knowl- 
edge to create better tools."” Actually, 
the history of science and engineering 
show quite the reverse. The arch and 
the truss were developed to meet man’s 
needs and wants centuries before we had 


use.”” 


Library Services 


| ENGINEERING Societies Library books 
| may be borrowed by mail by ASME 
| Members for a small handling charge. 
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ographies, maintains search and photo- 
| stat services, and can provide microfilm 
| copies of any items in its collection. 
| Address inquiries to Ralph H. Phelps, 
Director, Engineering Societies Li- 
| brary, 29 West 39th St., New York 18, 
| N. 7. 





more than a purely qualitative knowledge 
based on experience of the mechanics of 
their action. Watt’s steam engine came 
before the modern theory of heat—in 
fact prompted the search for better under- 
standing just as the modern theory of 
aerodynamics followed the work of the 
Wright Brothers. 

Invention has been described as the 
marriage of an idea with the means of its 
realization. The most notable contribu- 
tion of greater understandings in natural 
science has been in making possible the 
improvement of the many essentials of 
modern life—a better product at less cost. 
To be sure, new discoveries in science have 
opened up new vistas for ideas, but it will 
be a sad day for American leadership 
when we come to rely—as the propa- 
ganda of modern science advises us to— 
on science alone as the one and only in- 
gredient of engineering and industrial 
progress. The author seems to have 
neglected or ignored our greatest asset, 
engineering and industrial ‘‘know-how.”’ 

While, as we have said, the individual 
stories in the text are written with 
journalistic enthusiasm and color there 
are, as might be expected, a number of 
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statements that can be questioned. We 
are told—to note only one—that ‘‘During 
World War II, techniques of instrumenta- 
tion perfected E. E. Armstrong's system 
of frequency modulation." The regenera- 
tive circuit which Edwin H. Armstrong 
devised in 1913, his ‘‘super-het’’ of 
World War I, his Alpine demonstration 
of ‘‘FM’’ in 1938 are not mentioned— 
instrumentation, not Armstrong, ap- 
parently made FM possible. 

Perhaps the best summary of this work 
is that given in the subtitle: ‘“The fabu- 
lous story of how American dreamers, 
wizards, and inspired tinkerers converted 
a wilderness into the wonder of the 
world.”’ There you have it in a nutshell. 
What a futile, distorted, misleading, 
pseudohistorical picture this creates of 
the men and forces which have made 
modern America the leading engineering 
and industrial nation of the world. 


Books Received in Library ... 


Anatysis oF Degrormation. Volume 2: 
Experimental and Applied Theory. By Keith 
Swainger. The Macmillan Company, New 
York, N. Y., 1955. 365 p., 89/4 X 51/2 in., 
bound. $13.50. The theory formulated in 
volume 1 is here applied to various stress 
conditions of rather generalized nature such 
as homogeneous or heterogeneous two-stress 
situations, rubber deformation, and couples 
applied to massive bodies. Experimental 
evidence has been examined and incorporated 
in the treatment. Subsequent volumes are 
to deal with buckling, thin plates, vibrations, 
and similar topics. 


ANNUAL Report ON THE ProGress or RusBer 
Tecunotocy. Volume 18, 1954. Edited by 
T. J. Drakeley. Published by W. Heffer & 
Sons, Ltd., Cambridge, England, for the Insti- 
tution of the Rubber Industry, London. 
186 p., 93/4 X 71/4 in., bound. £1, 1s. A 
critical review of the literature, including pat- 
ents, covering the most significant advances in 
the field. A general statistical and historical 
survey precedes the more specialized reports on 
developments in synthetic rubber, testing and 
equipment, machinery and appliances, cable 
and electrical insulation, etc. 


Auxitiary Paper Mitt Equipment. (Pul 
and Paper Manufacture, volume 4.) J. Newell 
Stephenson, editor in chief. McGraw-Hill 
Book Company, Inc., New York, N. Y., 1955. 
732 p., 9'/4 X 6 in., bound. $9. This con- 
cluding volume of the series covers instrumen- 
tation and process control; pumps and agitat- 
ing equipment; materials handling; heating 
and ventilating; steam generation and dis- 
tribution; water; electrical equipment; and 
bearings and lubrication. Principles, methods, 
and applications of the topics discussed are 
presented in terms of practical use in pulp and 
paper mills. 

BrstioGRAPHY ON INDUSTRIAL RADIOLOGY, 
1952-1954. (Fifth Supplement to “‘Industrial 
Radiology."") By Herbert R. Isenburger. 


St. John X-Ray Laboratory, Califon, N: J., 
24 p., 11'/2 X 9 in., paper. $3. A 


1955. 
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chronological listing of nearly 700 references to 
periodical articles, documents, books, and 
patents. Foreign articles are included with 


titles given in English. - 
Boma, SurvivaL, aND You. By Fred N. 
Severud and Anthony F. Merrill. Reinhold 


Publishing Corporation, New York, N. Y., 
1954. 264 p., 91/4 X 6 in., bound. $5.95. 
The authors—a structural engineer and a jour- 
nalist with firsthand experience with urban 
bombings in England—have attempted to 
bring together all pertinent information in a 
form that will be of interest to engineers, 
architects, civil-defense workers, and laymen. 
They discuss characteristic effects of atom 
bombs; data from Hiroshima and Nagasaki; 
fire control; shelter construction; protection 
of machinery; strengthening existing struc- 
tures; and design of bomb-resistant buildings. 
The design information included is of a general 
nature and will be supplemented by a second 
volume containing mathematical analyses of 
blast loadings. 


CatcuL THERMIQUE DES CHAUDIERES ET DES 
Foyers. By Friedrich Nuber. Translated 
from the twelfth German edition by Léon 
Thiry. Dunod, Paris, France, 1954. 302 p., 
81/2 X §1/ein., bound. 1850F fr. A detailed 
treatment of combustion and heat-transmission 
calculations, essentially concerned with boiler 
and furnace operation. The coverage is wide 
from generalized treatments on through 
calculations for individual pieces of equipment 
to the over-all design of boiler-room installa- 
tions. 


Depreciation. By Eugene L. Grant and 
Paul T. Norton, Jr. Ronald Press Company, 
New York, N. Y., revised printing, 1955. 
504 p., 91/, X 61/4 in., bound. $7.50. This 
comprehensive manual for engineers, ac- 
countants, and industrial managers deals with 
depreciation from the point of view of ac- 
counting and income taxes, and with the uses 
and limitations of depreciation-account figures 
as a guide to decisions on business problems. 
The revised printing includes a new fm on 
the Internal Revenue Act of 1954 as it af- 
fects the rules governing depreciation-tax 
practice. 


ELEMENTS OF SERVOMECHANISM THEORY. By 
George J. Thaler. McGraw-Hill Book Com- 
pany, Inc., New York, N. Y., 1955. 282 p., 
91/, X 6'/, in., bound. $7.50. This text ™ 
senior students presents basic theory without 
using operational calculus or complex-variable 
theory, emphasizes frequency-response meth- 
ods, and integrates onl compares the polar 
and logarithmic approaches to analysis and 
design. The chief topics treated are transient 
analysis; transfer Tencilene and _transfer- 
function plots; analysis of single-loop systems; 
gain adjustment; series compensation; and 
eedback compensation. The two final chap- 
ters of the book introduce such advanced 
topics as root-locus methods and phase-plane 
techniques. 


ENGINEERING Metatiurcy. By E. M. H. 
Lips. Philip's Technical Library, Eindhoven 
(available in U. S. from Elsevier Press Inc., 
402 Lovett Boulevard, Houston, Texas), 
1954. 250p.,9 X 6in., bound. $6.25. The 
aim of this book is to help the engineer in his 
choice of the most appropriate materials for 
engineering components and machines. With 
emphasis on practical applications of the topics 
treated, the seven sections of the book deal 
with mechanical properties of metals and 
alloys; phase diagrams; alloys of iron; non- 
ferrous metals and alloys; corrosion; heat- 
treatment; and working and joining. Values 





are expressed in inches, pounds, tons, Fahren- 
heit, etc., as well as in metric units. 


ENGINEERING EconoMics AND Practice. 
By Max J. Steinberg and William Glendinning. 
Available from W. Glendinning, Bayside, 
N. Y., fourth edition, 1955. 114 p., 11 X 81/, 
in., paper. $3. This is a summary of accepted 
theory and practice — as an aid to en- 
gineers preparing for professional examinations 
and as a convenient reference manual for prac- 
ticing engineers. Topics dealt with include 
eutapenmiclonesest formulas; depreciation; 
comparison of alternate proposals; calculatin 
a prospective rate of return; replacements; a 
costs. Text material is supplemented by 
questions and solutions to problems which 
were taken from Part 3 of the New York State 
examinations. 


Erupe pe va DérorMarIoN ET DE LA Ruprurg 
pes Marizres Prastiques. By Félix Zandman. 
France, Ministére de |’Air, Publications Scien- 
tifiques et Techniques, No. 291, Paris, France, 
1954. 198 p., 10 5/s X 71/s in., paper. 2300 
fr. An analytical study of the plastic state 
and of the deformation and fracture of solids. 
Photoelastic methods including the use of 
high-speed photography are dealt with in ad- 
dition to the numerical and graphical ap- 


proaches. 


Frexure Devices. By P. J. Geary. British 
Scientific Instrument Research Association, 
Kent, England (Research Report M.18), 
1954. 44 p., 9'/2 X 6 in., paper. 10s, 6d. 
The first of a series of bibliographical surveys 
of instrument parts. The booklet contains 
digests of 28 articles and patents of major im- 
portance, and a list of 111 articles of secondary 
importance published in English and foreign 
eg oy from 1900 to 1954. The references, 
isted by date of publication, cover flexure 
pivots, = movements, twin-strip mecha- 
nisms, —o devices, and the sine 
spring. A technical introduction discusses 
advantages and limitations of the devices. 
An author index and a subject index to the 
secondary references are provided. 


Fricut Hanpsoox. Compiled by the staff 
of Flight. Edited by Maurice A. Smith. 
Philosophical Library, New York, N. Y., 
fifth edition, 1954. 282 p., 8'/2 X 51/2 in., 
bound. $6. The purpose of this handbook 
is to present a concise review of the basic 
information necessary for understanding the 
more specialized technical literature on air- 
planes, airplane engines, and associated avia- 
tion subjects. Separate chapters are devoted 
to principles of aerodynamics; aircraft struc- 
tures; landing gear; controls; gas turbines; 
instruments; and other topics. Although 
the emphasis is on British practice, frequent 
reference is made to American experience. 


Fruip Mecuanics. By R. C. Binder. Pren- 

tice-Hall, Inc., New York, N. Y., third edition, 
1955. 388 p., 9'/; X 61/sin., bound. $7.65. 
An introductory textbook which aims to pre- 
sent a balanced practical treatment of funda- 
mentals and to hes physical concepts and 
quantitative relations in the foreground. 
Part 1 covers basic relations: fluid statics; 
eometry of motion; the relation between 
sy mass, and acceleration; internal fric- 
tion; etc. Part 2 gives information on cur- 
rent practices and on applications of the basic 
material of Part 1. Each chapter is followed 
by a list of selected references and numerous 
problems. 


Hanpsook or Apptiep Matuematics. Edi- 
ted by Edward E. Grazda and Morris Brenner, 
based on the original work by Martin E. 
Jansson, Herbert D. Harper, and Peter L. 
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Agnew. D. Van Nostrand Co., Inc., New York, 
N. Y., third edition, 1955. 1044 p., 8 X 
51/,in., bound. $7.50. The first six chapters 
review the fundamentals of arithmetic, 
algebra, geometry, eR he and differ- 
ential calculus; succeeding chapters deal with 
applications to practical problems in the build- 
ing trades, machine-shop work, electricity, 
electronics, printing, business, and accounting. 
The book is intended both as a reference 
manual as well as a text for self-instruc- 
tion. 


Hanpsook or TextiLe Fisers. Edited by 
Milton Harris. Harris Research Laboratories, 
Inc., Washington, D. C., 1954. 356 p., 
111/,; X 81/2 in., bound. $12.50. Informa- 
tion and tables of data on both natural and 
man-made fibers provide extensive coverage 
of physical and chemical properties of a wide 
range of fibers, fiber types and sources, con- 
stitution and structure of fibers, effect of bio- 
logical agents, fiber identification, and yarn 
numbering and count systems. Also given 
are economic and production data, a glossary, 
a list of textile periodicals, and tables of chemi- 
cal and engineering data. 

HIGHER TRANSCENDENTAL FUNCTIONS. 
Volume 3. Compiled by the staff of the Bate- 
man Manuscript Project at the California 
Institute of ne rag McGraw-Hill Book 
Company, Inc., New York, N. Y., 1955. 292 
p-, 9'/s X 6'/, in., bound. $6.50. This 
third and final volume contains chapters on 
automorphic functions, Lamé and Mathieu 
functions, spheroidal and ellipsoidal-wave 
functions, functions occurring in number 
theory, and generating functions. Treatment 
varies from a yn account of some func- 
tions to brief descriptive accounts of the 
properties of others, with many references to 
the literature in the field. 


Hypravutic OpgRATION AND CONTROL OF 
Macuines. By Ian McNeil. Thames and 
Hudson, London, England, 1954 334 p., 
83/, X 5'/2 in., bound. 35s. This compre- 
hensive up-to-date treatment of hydraulics as a 
means of transmitting power and controlling 
mechanical motion stresses the practical side 
of the subject. With frequent reference to 
actual machines and devices, the author 
discusses pumps and motors; valves and cir- 
cuits; accumulators, intensifiers, and power- 
saving devices; fluids; seals, packings, 
pipes, and couplings; and hydrokinetic power 
transmission. Also dealt with are forging 
presses; extrusion machines; deep-drawing 
and stamping presses; machine tools; molding 
and die-casting machines; and uses of hy- 
draulic power in mining, agriculture, aero- 
nautics, and marine engineering. 


IP Encine Test Metuops ror RatInG 
Fugts. Institute of Petroleum, London, Eng- 
land, 1955. 84 p., 81/2 X 51/2 in., paper. £1. 
The methods contained in this booklet are for 
determining the knock rating of motor and 
aviation fuels and the ignition quality of diesel 
fuels. Information given for each method 
includes applicability, apparatus, materials, 
procedure, calculation, and reporting. Where 
possible both British and metric units of 
measurement of volume, dimension, and tem- 
perature are used. 


Kieiwes Hanpsucn TECHNISCHER REGEL- 
vorGANGE. By Winfried Oppelt. Verlag 
Chemie, Weinheim, Germany, 1954. 447 p., 
9'/o & 63/4, in., bound. 31.80 DM. This 
manual on industrial-contro] systems de- 
scribes the design and construction of the more 
important control devices and presents the 
mathematical fundamentals for the solution 
of control problems. Charts and diagrams 
are profusely used to illustrate the character- 
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istics of the various devices and systems 
covered. There is a classified bibliography of 
six-hundred references including many in 
English. 


LingarizepD Tueory or Sreapy Hicu- 
Sprep Frow. By G. N. Ward. Cambridge 
University Press, New York, N. Y., 1955. 
243 p., 83/4 X 51/2 in., bound. $6. The first 
part of this monograph gives the derivation 
and interpretation of the linear equations for 
steady motion, the solution of these equations, 
a discussion of the boundary conditions and 
aerodynamic forces, and the deduction of re- 
sults of a general character. The second part 
deals with special problems mainly of super- 
sonic flow, and the third part contains an ac- 
count of slender-body theory. A knowledge 
of the theory and practice of compressible 
fluid flow and of vectorial notation, used ex- 
tensively by the author, is required from the 
reader. 


Metat CLEANING BrsBLioGRAPHICAL AbB- 
stracts, 1954 Supprement. (Special Tech- 
nical Publication, No. 90-C.) By Jay C. 
Harris. American Society for Testing Ma- 
terials, Philadelphia, Pa., 1954. 40 p., 9 X 
6 in., paper. $1.50. Containing 227 new 
references, 1952-1954, this publication brings 
up to date the 1953 edition (Special Publica- 
tion 90-B), which was a combined bibliog- 
raphy of references from 1842-1951. Arrange- 
ment is by year and secondarily by author or 
periodical with author, subject, specification, 
and patent indexes. 


Mopern Petroteum TECHNOLOGY. Insti- 
tute of Petroleum, London, England, second 
edition, 1954. 702 p., 91/4 X 6 in., bound. 
35s. In this outline of the scientific and tech- 
nical background of the petroleum industry, 
various specialists review the present state of 
knowledge of specific topics under the follow- 
ing broad headings: exploration and produc- 
tion; manufacture and refining; properties 
and utilization of products; testing; transport 
and distribution; and economic aspects. 
Many of the articles in this edition have been 
rewritten and some are completely new. 


Noise-Repuction Manvuat. By P. H. 
Geiger. University of Michigan, Engineering 
Research Institute, Ann Arbor, Mich., 1955. 
167 p., 91/, X 6 in., bound. $4. This is a 
practical manual dealing with the principles 
involved in noise problems and with various 
song to their solution. In the opening 
chapter, procedures for reducing sound waves 
generated by machinery are discussed in gen- 
eral terms. Later chapters consider in more 
detail specific applications of sound absorption 
and insulation, vibration damping, and vibra- 
tion isolation. Units, instruments, and tech- 
niques for measuring noise are also treated in 
this manual. 


Numericat Metuops. By Andrew D. 
Booth. Academic Press, Inc., New York, 
N. Y., 1955. 195 p., 83/4 & 51/2 in., bound. 
$6. A discussion of the mathematical 
principles underlying the art of program- 
ming for an automatic digital calculator. 
The volume covers interpolation; numerical 
differentiation and integration; summation 
of series; ordinary differential equations; 
simultaneous linear equations; partial differ- 
ential equations; nonlinear algebraic equa- 
tions; approximating functions; Fourier 
synthesis and analysis; and integral equations. 


PuysiquE pgs VipraTIonNs A L'usaGE DES 


Incénizurs. By A. Fouillé. Dunod, Paris, 
France, 1954. 546 p., 98/3 X 61/s in., paper. 
4800 F fr. An extensive textbook for engi- 


neers on the physics of vibratory motion. 
It is arranged in four main sections: Basic 


wave mechanics of solids and liquids; acous- 
tics, including ultrasonics; optics, including 
polarization and spectroscopy; and a mis- 
cellaneous group of radiation phenomena. 
Some forty pages of representative practical 
problems are appended. 


ProsieME DES ZYKLONABSCHEIDERS. (VDI- 
Tagungsheft 3.) Verein Deutscher Ingenieure. 
Deutscher Ingenieur-Verlag, Diisseldorf, Ger- 
many, 1954. 44 p., 113/, X 81/4 in., paper. 
15 DM. Papers and discussions contrib- 
uted to a VDI-sponsored symposium on cy- 
clone separators. The several papers deal 
with design considerations and nel or 
describe the results of various full-scale 
experiments. 


ProressionaAL Look aT THE ENGINEER IN 
Inpustry. National Society of Professional 
Engineers, Washington, D. C., 1955. 124 p., 
9 X 6 in., paper. $3. (Members $1.50.) 
The purpose of: is study is to examine the 
methods by which the interests of engineers 
working as employees can be defined, recog- 
nized, and treated. The legal background— 
the Wagner and Taft-Hartley acts—is dis- 
cussed in relation to engineering organization, 
the causes of dissatisfaction are analyzed, and 
the issue of professionalism versus unionism is 
examined. Recommendations for a program 
of action include the improvement of pro- 
fessional status, improvement in employment 
conditions, and improvement in economic 
position. 

Protective Coatincs ror Merats. By R. 
M. Burns and W. W. Bradley. Reinhold 
Publishing Corporation, New York, N. Y., 
second edition, 1955. 643 p., 9°/4 X 6 in., 
bound. $12. The composition, properties, 
and performance of both metallic and organic 
coatings are treated in relation to the solution 
of protection problems, with only brief con- 
sideration given to the production of coatings. 
The eighteen chapters provide comprehensive 
coverage of the entire field of coating tech- 
nology, including surface preparation, sprayed 
metal coatings, methods a test, corrosion 
and inhibitors, and a wide range of materials 
and applications. This edition has been 
largely rewritten. An author index to the 
extensive bibliographical footnotes is pro- 
vided. 

SERVOMECHANISMS AND REGULATING SysTEM 
Desicn. Volume 2. By Harold Chestnut 
and Robert W. Mayer. John Wiley & Sons, 
Inc., New York, N. Y., 1955. 384 p., 91/4 X 
6 in., bound. $8.50. The first volume, 
published in 1951, dealt with basic mathe- 
matics, physical problems, and design solu- 
tions in a manner suited to the needs of stu- 
dents and engineers without previous training 
in closed-loop control. The present volume, 
a more advanced treatment intended for 
practical designers and graduate students, 
covers measurement techniques; specifications; 
methods of selecting power and stabilizing 
elements; amplifier design; all a-c servomecha- 
nism design; and nonlinearities in control- 
system design. Illustrative problems adapted 
from actual design projects are included. 


Tasies NuMERIQUES DE PuysiquE NucLEAIRE. 
(Numerical Tables of Nuclear Physics.) By 
Charles Noél Martin. Gauthier-Villars, Paris, 
France, 1954. 258 p., 91/2 X 6 in., paper. 
1800 F fr. An extensive presentation of 
numerical data relating to the major energy 
——- occurring in atomic nuclei. The 
ourteen tables are in two groups: Six tables 
based on the semiempirical formula for 
calculating the masses of the atoms; and eight 
tables of values for calculating various nuclear 
reactions. Each table is preceded by an ex- 
planatory section. 
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ASME NEWS 









With Notes on the Engineering Profession 


ASME To Participate in Huge Nuclear 
Parley—dAuthorities to Reveal Latest 
"Atoms-for-Peace” Progress 


Equipment and Materials to Be Unveiled at 
Concurrent Atomic Exposition, Dec. 12—16 


Unirep Srates and foreign engineers, scien- 
tists, and industrial representatives from 24 
business and technical societies, including The 
American Society of Mechanical Engineers, 
16 universities, 13 government bureaus and 
AEC contractors, and 34 major U. S. industrial 
corporations will present nearly 300 papers in 
50 sessions in one week covering practically 
every phase of peacetime uses of atomic energy 
and its by-products at the Nuclear Engineer- 
ing and Science Congress in Cleveland, Ohio, 
December 12 through 16. 

Co-ordinating the arrangements for the 
Congress is the Engineers Joint Council under 
the leadership of Thorndike Saville, dean of the 
college of engineering, New York University, 
and president of EJC. 

While the technical sessions are under way 
at the Cleveland Public Auditorium, leading 
U. S. and foreign industrial firms who are 
harnessing the atom for industry, medicine, 
and agriculture will be displaying their equip- 
ment and know-how in the first International 
Atomic Exposition in the building's five 
exhibit halls. 

The week of December 12 was selected for 
the events because none of the 24 participating 
groups has other meetings scheduled for that 
period. The Congress results from a co- 
operative effort on a scale never before at- 
tempted by the nation’s leading engineering 
societies and trade associations. The 24 
participating groups have a total membership 
of over 400,000. 

The Atomic Exposition is sponsored by the 
American Institute of Chemical Engineers, 
headed by Prof. Barnett F. Dodge of Yale 
University. Professor Dodge said information 
from many of the exhibitors reveals that a 
great deal of special equipment developed for 
peacetime uses of the atom will get its first 
public showing at Cleveland. 


Simultaneous Sessions 


Representatives of the 24 participating so- 
cieties have approved plans for 50 technical 
sessions in Cleveland with as many as five 
separate sessions being held simultaneously. 
Typical of the co-operation achieved is the 
joint participation in these sessions. For 
example, 39 of the sessions will have papers 
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from two or more societies. In one session, 
five separate societies are being represented 
through technical papers. 

Preliminary plans for the program include 
speakers and topics covering Canadian, Eng- 
lish, Australian, and South African nuclear 
developments for peacetime uses as well as the 
American aspects. England’s Harwell project 
and Atomic Energy of Canada, Ltd., are both 
represented in the line-up of technical papers. 


All-Congress Session 


Plans for an All-Congress session will be 
announced later. A special committee headed 
by John R. Dunning, Mem. ASME, chairman, 
EJC General Committee on Nuclear Engineer- 
ing and Science and dean of engineering at 
Columbia University, is making arrangements 
for this important event. Members of the 
special committee include T. Keith Glennan, 
president, Case Institute of Technology, 
Cleveland, and former AEC Commissioner; 
Joseph H. Gepfert, division manager, Reeves 
Pulley Company; Walker L. Cisler, Fellow 
ASME, president, Atomic Industrial Forum, 
Inc., and Philip Sporn, Fellow ASME, presi- 
dent, American Gas and Electric Company, 
New York. 

Many of the sponsoring or participating 
organizations will schedule luncheons or 
dinners for their members during the Congress. 

The Cleveland Engineering Society and the 
Cleveland Technical Societies Council are co- 
operating in handling local arrangements in 
Cleveland. 


No Geneva Repetition 


**Material presented at the Geneva ‘Atoms 
for Peace’ conference will not be accepted for 
presentation at Cleveland,’’ Donald L. Katz, 
Mem. ASME, chairman of the Congress Pro- 
gram Committee, emphasized in discussing 
preliminary program plans. Dr. Katz is 
chairman of the chemical and metallurgical- 
engineering department at the University of 
Michigan. The Program Committee has 
grouped the 292 papers to be presented into 50 
general topic headings. 

Prominent among these 50 session topics are 
the ‘‘where and how"’ of atomic power plants 


with emphasis on safety and selection of site; 
radiation hazards and their controls; pros and 
cons of the varied proposed power-plant types; 
atomic reactors for research purposes and radia- 
tion laboratories; radioisotopes and tracer 
techniques for industry; medicine and agri- 
culture; disposal of radioactive wastes; 
what to do about radioactive fall-outs; 
uranium geology—where uranium is and how 
to discover it. 


Reactor Models 


Reactor models of the latest design will be 
shown in the Exposition. Several of these are 
still undergoing last-minute design changes 
and will be completed only a short time before 
the Atomic Show opens on December 10. 

To handle the ‘‘hot’’ materials encountered 
in atomic installations, specially designed 
handling equipment capable of being remotely 
operated with great accuracy has been, and is 
still being, developed. These remote ‘‘mechani- 
cal hands’’ and their accompanying controls 
will be in operation at the show. Closed- 
circuit television, a vital accessory to many of 
these installations, will be another feature. 

Since many of the conventional materials do 
not have the properties essential for use in 
radioactive installations, newly developed 
alloys and materials possessing unusual prop- 
erties will get a lot of attention. Some of the 
materials to be shown were, until recently, 
just symbols on a periodic table as far as most 
engineers are concerned. Exposition visitors 
will discover that there is no such thing as 
“‘rare earths or metals’’ since nuclear science is 
bringing many of them into daily usage. 

The Exposition in Cleveland's Public 
Auditorium, where many of the technical 
sessions will be held also, will be open to the 
general public on December 10 and 11, and in 
the evenings December 12 through 16. Regis- 
trants to the Congress will be admitted to the 
Exposition at any time. The show will be 
open to representatives of industry, medicine, 
and agriculture in the daytime hours December 
12 through 16. 


Sponsors and Participants 


Sponsors and participants in the Congress 
include: 

American Society of Civil Engineers, Ameri- 
can Institute of Mining and Metallurgical 
Engineers; The American Society of Me- 
chanical Engineers; American Water Works 
Association; American Institute of Electrical 
Engineers; The Society of Naval Architects 
and Marine Engineers; American Society for 
Engineering Education; American Society 
of Refrigerating Engineers; American Insti- 
tute of Chemical Engineers. All of these are 
members of the EJC. 
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Additional sponsors and participants in- 
clude: 

American Chemical Society; American 
Institute of Physics; Institute of Radio 
Engineers; American Nuclear Society; Ameri- 
can Geological Institute; American Society 
for Metals; American Rocket Society; In- 
stitute of Aeronautical Sciences; Atomic In- 
dustrial Forum, Inc.; Society of Automotive 
Engineers; and American Society for Testing 
Materials. 

The American Geological Institute is rep- 
resented by Mineralogical Society of America; 
Society of Exploration Geophysicists; So- 
ciety of Economic Geologists and Geological 
Society of America; American Association of 
Petroleum Geologists and Society of Economic 
Paleontologists and Mineralogists. 

Commenting on the extent of society co- 
operation already achieved, Dean Saville said: 
“It is our conviction in EJC that the universal 
nature of technological advances makes it im- 
perative that the ground be broken, now look- 
ing toward a degree of intersociety co-opera- 
tion never before thought possible. I sin- 
cerely believe that the Nuclear Congress is an 
important step toward this goal."’ 


ASME High-Temperature 
Steam-Generation Studies 
Promise More Economi- 
cal Power 


Counter to the trend of the past decade 
with its steadily rising prices, the cost of elec- 
tric power to the home consumer has been de- 
clining during the period while the cost to 
commercial and industrial users has at least 
not risen. For this agreeable situation the 
thanks of the benefited groups are largely due 
the research programs, which have made it 
possible for central-station generating plants 
to improve their efficiency by the use of in- 
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creasingly higher steam temperatures and 
pressures. To achieve further efficiency, how- 
ever, has now become a much more difficult 
matter owing to two factors. The first of these 
factors is the severe corrosive action of high- 
temperature steam; the second is the lack of 
metallurgical stability of the materials availa- 
ble for superheater tubing. 


Corrosion Problem 


The corrosion problem has been under attack 
for a number of years. Between 1936 and 1942 
a special research committee of The American 
Society of Mechanical Engineers sponsored 
work on it at Purdue University. This re- 
search, which was financed by Engineering 
Foundation, Purdue University, and industry, 
was discontinued during the war. It was re- 
established in 1949 as a project to study the 
possibility of using a regenerative steam cycle 
at temperatures up to 1650 F. 

Four factors are being studied at the present 
time: the properties of the oxide films formed 
on steel exposed to high-pressure steam at 
temperatures between 1100 and 1500 F; the 
resistance of superheater steels to the gases 
encountered with commercial fuels; the 
metallurgical stability of the materials during 
high-temperature service for periods up to 
three years; and the effect of repeated thermal 
shock. 

Laboratory tests with synthetic atmospheres 
have been completed, as have field tests in 
eleven different generating units. According 
to these tests, several available steels are capa- 
ble of satisfactory service when delivering 
steam at temperatures up to 1200 F except when 
certain types of residual oils and waste fuels 
are burned. 


Philip Sporn Plant Tests 


New tests that promise to be widely signifi- 
cant will be made at the Philip Sporn Plant 
of the American Gas and Electric Company, 
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where steam is available at 2000-psi pressure 
and 1000 F temperature. For these tests, spe- 
cial apparatus has been designed in co-opera- 
tion with the U. S. Navy Bureau of Ships. 
Electric superheaters and counterflow heat 
exchangers will be installed in the plant to 
provide the required steam temperatures. This 
steam will be passed through five test racks of 
identical design. Racks one and two will con- 
tain specimens of selected ferritic steels main- 
tained at 1100 and 1200 F, respectively. In the 
other three racks there will be specimens of 
selected austenitic steels, which will be held 
at 1200, 1350, and 1500 F. 

It will be some five or six years before the 
test program at the Sporn plant can be com- 
pleted, as exposure of the specimens to high- 
temperature steam for a minimum of three 
years is necessary. 

The effect on heat transfer of the corrosion 
products formed by steam on the inside of 
steel tubes is now being studied in special 
equipment designed and installed at Purdue 
University. In this project, steam is passed 
through a counterflow heat exchanger and 
electric superheater connected in series, which 
will deliver steam at 1000 F. The steam is then 
passed through two identical heat exchangers 
in series, one of which contains a clean tube 
and the other a corroded tube of the same steel. 
By measuring the flow and the temperature rise 
through the two heat exchangers in series, the 
effect of the scale on heat transfer can be deter- 
mined. The thickness of the scale and its 
metallurgical characteristics will also be deter- 
mined. 


Engineering Foundation Helps Studies 


The work of the ASME Committee on High- 
Temperature Steam Generation shows how a 
major problem that cuts across the field of 
many companies and associations can be co- 
operatively attacked with widely beneficial 
results under the sponsorship of an organiza- 
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Shown is the Glenn L. Martin Institute of Technology of the University of Maryland, College Park, Md., which was dedicated 
on March 25. The Institute consists of eight buildings erected within the past six years at a cost of $8.5 million. The central 
unit is the College of Engineering with its departments of aeronautical, chemical, civil, electrical, and mechanical engineering; 
the Institute for Fluid Dynamics and Applied Mathematics; and the Wind Tunnel. It also includes the Institute of Molecular 
Physics, and the departments of chemistry, mathematics, and physics. The dedicatory address was delivered by Lee A. DuBridge, 
president, California Institute of Technology. The occasion was marked by the presentation of honorary degrees. Among the 
recipients was H. L. Dryden, Fellow ASME, who received a DE degree. 
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tion like Engineering Foundation. Contribu- 
tions to the program from equipment manufac- 
turers, utilities, trade associations, and Engi- 
neering Foundation are expected to reach 
$200,000. To this must be added the contribu- 
tion of engineering services provided by the 
Navy Bureau of Ships for the design and fabri- 
cation of the testing equipment, which is 
estimated at $125,000, plus the time and 
effort of members of the committee and others 
who have spent many days in formulating the 
program. 

Inquiries concerning the program may be 
addressed to Prof. H. L. Solberg, chairman of 
the committee and head of the School of 
Mechanical Engineering at Purdue University, 
Lafayette, Ind. 


ABC Conference Advances 
Mutual Co-Operation 


Hops for continued progress in standardiza- 
tion of screw threads and gaging by the Eng- 
lish-speaking countries was voiced by Roger 
Gay, past-president of the American Standards 
Association and president, Bristol Brass 
Corporation, Bristol, Conn. Mr. Gay wel- 
comed delegates attending the opening session 
of the American-British-Canadian Conference 
on Engineering Standards, which was held in 
the Engineering Societies Building, New York, 
N. Y., April 11-15, 1955. 

The consensus was that some of the most 
important achievements of the conference were 
the development of mutual understanding and 
better communication. Leaders of all the dele- 
gations referred, in the closing session, to the 
facts and ideas ‘‘that we will take home to 
think about.” 


Delegates Voice Opinions 


Speaking at a press conference after the open- 
ing session, Stanley J. Harley, chairman of the 
British delegation and chairman of the Engi- 
neering Divisional Council of the British 
Standards Institution, emphasized that the 
most effective provision for defense would be 
utilization of the Screw Thread Standards as 
“part of the normal production process’’ by 
engineers of the participating nations. Mr. 
Harley cited the existing differences in gaging 
practice and inspection procedures as one area 
which merits special attention. Plating of 
bolts, he said, is a problem: Should gaging 
take place before or after plating? 

It was also pointed out by Col. Arthur N. 
Huddleston of the Canadian Department of 
National Defense, that increasing commercial 
interdependence renders such standardized 
production more and more practical. For ex- 
ample, a recent advertisement of the British- 
made Anglia, intended for American consump- 
tion, plays up “‘American-size bolts, nuts . . . 
no foreign tools needed."’ 

Admiral George F. Hussey, Jr., managing 
director and secretary of the American Stand- 
ards Association, noted the presence at this 
meeting of delegates from such distant parts 
of the world as Australia, New Zealand, 
Pakistan, Union of South Africa, and India. 
He observed that the English-speaking coun- 
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tries are ‘‘inch-using countries’’ (as opposed to 
those using the metric system of measurement) 
and that these countries therefore share the 
same problems. 

Screw-Thread Gaging. The gaging of screw 
threads was the chief subject for discus- 
sion at this conference and occupied nearly 
three full days of discussion. A series of 
British documents offering proposals and sug- 
gestions for unifying gaging practices was ex- 
amined, item by item, and compared with the 
American and Canadian positions. No sub- 
stantial agreement was reached on gaging uni- 
fication, but a thorough understanding of the 
reasons for the position of each country was 
clarified. The principal points of difference 
were the amount of gage tolerance, the dis- 
position of the tolerance zones, the wear allow- 
ance for gages, and the method of use of GO 
reference gages. The United States announced 
its intention to study the United Kingdom 
proposals further and the UK promised to com- 
ment at length on the newly published Par. 24 
of the proposed revision to ASA B1.1 Unified 
and American Screw Threads. 

Surface Finish. It was agreed to include 
a mote in American, British, and Canadian 
standards to the effect that although the re- 
spective standards differed somewhat in form 
and content, measurements taken in conformity 
with each standard would give substantially 
the same result, and that in this sense the 
standards were unified. 

Microscope Objective Threads. The only dif- 
ference in the ABC standards was found to 
be that the American practice was to truncate 
the thread crests, whereas British favored 
rounded crests. The threads, however, are 
fully interchangeable. This interchangeability 
will be expressed in each standard, together 
with a note which warns of the gaging prob- 
lem that will be encountered because of the 
above difference in crests. 

Bolts and Nuts. It was agreed to add to the 
unified series several other sizes in the hexagon 
series. 

Limits and Fits. It was found that in di- 
ameters up to 20 in., the American, British, 
and Canadian standards (or revisions of stand- 
ards) are in agreement. This will be stated in 
the standards. Further investigation will be 
made in the hope of achieving agreement on 
diameters above 20 in. 

Other subjects discussed during the five-day 
meeting were terminology, miniature ball bear- 
ings, interference-screw fits, and gas-cylinder 
threads. 


Plans for Future Conferences 


Correspondents in each country will be 
designated to exchange views on subjects of 
concern to the ABC countries and when any of 
these subjects are ready for discussion, an ABC 
conference will be called for that particular 
subject. Subjects for possible future uni- 
fication include: Screw threads of the standard 
series; gaging of screw threads; the extension 
of the various series of unified threads; acme, 
buttress, gas-cylinder, and microscope threads; 
surface finish; the strength of screw threads in 
their application; bolts and nuts; the coating 
of screw threads; miniature threads; cylindrical 
limits and fits; miniature bearings; drafting 





practice; general principles of gaging; and 
definitions and terminology. 


Social Events 


Admiral Hussey turned a neat phrase at the 
dinner the American delegation gave in honor 
of the British and Canadian groups. He said 
that in view of all the discussion he had heard 
at the conference about ten thousandths and 
hundred thousandths of an inch, he was able 
to paraphrase Churchill and say that never 
before has so much been said about so little. 

The social program included the ASME 
cocktail party for all attendees on Monday 
night; a cocktail party given by the British 
and Canadian delegations on Wednesday night; 
and a dinner the American delegation gave 
following the cocktail party. All the social 
functions where held in the Engineers’ Club. 


First ABC Conference in 1943 


Under the impetus of the World War II 
emergency, the first ABC Conference on Engi- 
neering Standards was held in 1943, and since 
then similar meetings have been held every 
three years. A major achievement was adop- 
tion in 1948 of the Unified Screw Thread Stand- 
ards specifying three basic sizes of screw threads 
for all armed-forces material manufactured in 
Great Britain, Canada, and the United States. 

The 1955 Conference, which was called by 
the American Standards Association at the re- 
quest of Arthur Flemming, Director of De- 
fense Mobilization, was under the sponsorship 
of The American Society of Mechanical 
Engineers. 


ASME Calendar of 


Coming Events 


Sept. 12-14 

West Coast Committee of the ASME Applied 
Mechanics Division, 1955 Western Conference on 
Applied Mechanics, U. S. Naval Post-Graduate 
School, Monterey, Calif. 

(Final date for submitting papers was May 1, 1955) 


Sept. 12-16 

ASME Instruments and Regulators Division 
and Instrument Society of America Exhibit and 
Joint Conference, Los Angeles, Calif. 

(Final date for submitting papers was May 1, 1955) 


Sept. 25-28 
ASME Petroleum-Mechanical Engineering Con- 
ference, Roosevelt Hotel, New Orleans, La. 


(Final date for submitting papers was May 1, 1955) 


Oct. 10-12 

ASME-ASLE Second Lubrication Conference, 
Antlers Hotel, Indianapolis, Ind. 

(Final date for submitting papers was June 1, 1955) 


Oct. 19-20 


ASME-AIME Joint 
House, Columbus, Ohio 


(Final date for submitting papers was June 1, 1955) 


Fuels Conference, Neil 


Nov. 13-18 

Diamond Jubilee Annual Meeting, Hotel Con- 
gress, Chicago, III. 

(Final date for submitting papers was July 1, 1955) 


Nov. 14-18 

Exposition of Power and Mechanical Engineering, 
as part of ASME 75th Anniversary Annual 
Meeting, Coliseum, Chicago, Il. 
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IME Awards Igor Sikorsky 1955 


James Watt International Medal 


“A Bricut and certainly an interesting 
future lies ahead for the helicopter,’’ Dr. Igor 
Sikorsky, helicopter pioneer and aviation 
authority, has predicted in the Clayton Lecture 
delivered before the General Meeting of The 
Institution of Mechanical Engineers in London, 
England, on April29. Dr. Sikorsky, a Rus- 
sian-born United States citizen, received the 
Institution's James Watt International Medal. 

On January 19 the Council of the Institution 
awarded the 1955 Watt Medal to Dr. Sikorsky 
in recognition of a lifetime of eminence in ap- 
plying science to the progress of engineering 
through pioneering development of multi- 
engined airplanes, flying boats, and amphib- 
ians, to the first successful helicopter, 
uniquely serving mankind in war and peace. 

Following the award of the medal, the 
Council invited Dr. Sikorsky to deliver, in 
London, a James Clayton Lecture entitled 
“The Transport Helicopter." 

Development of the transport helicopter, he 
said, will follow two main lines for both 
military and commercial use: The first will 
correspond to the air liner or transport airplane, 
while the second will be a freight and cargo 
carrier. 


Passenger Helicopter 


The passenger models will continue to re- 
semble air liners in interior arrangements with 
only minor variations such as large doors and 
windows. But in the freight-cargo helicopter 
Dr. Sikorsky foresees major changes which 
will result in a craft ‘“‘with virtually no 
parallel in any other aircraft or even in any 
other vehicle of travel.’’ 


Cargo Helicopter 


“The cargo helicopter may virtually have no 
fuselage body as we know it and may simply 
represent a flying frame or possibly have a 
needlelike fuselage of small cross section 
adequate to accommodate the transmission 
and other accessories, and either a hoist or 
other arrangement to lift the loads."" In view 
of the remarkable feats already performed by 
conventional cargo helicopters, Dr. Sikorsky 
believes that with the incorporation of new 
design features, the potentialities are immense 
for direct delivery of a variety of materials in 
assembled, ready-to-use form. 

He favors the single-rotor helicopter and 
believes that it will ‘‘remain the most impor- 
tant type’’ in the future, although ‘‘different 
methods of transmitting and applying power 
may be visualized."’ Some type of boundary- 
layer control would increase the efficiency of 
the pure helicopter, but use of supersonic 
blades would present considerable problems. 
The gyrodyne and the convertible helicopter, 
according to Dr. Sikorsky, are best suited to 
special tasks. 
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Dr. Sikorsky delivers Clayton 
Lecture before IME in London 


Piston engines or turbines combined with 
the present metal gear transmission will proba- 
bly be used in most helicopters for a long 
time tocome. Another alternative, especially 
for large-size machines, is ‘‘to eliminate the 
transmission and apply the force directly at 
the tips of the blades in the form of jets.”’ 


Nuclear Power for Helicopters 


Dr. Sikorsky outlined several methods for 
utilizing nuclear power for helicopters. The 
factor of radioactivity would necessitate keep- 
ing the nuclear reactor and the turbines a con- 
siderable distance from crew and passengers, 
possibly in a unit carried separately. On the 
other hand, it might prove more practicable to 
carry crew and passengers in a cabin suspended 
from the helicopter. Advantages of using 
nuclear power, however, are not certain, be- 
cause the helicopter is mainly a short-range 
aircraft. 

Pointing to the enviable record established 
by helicopters in performing emergency rescues 
and other urgent errands during war and peace, 
Dr. Sikorsky said that the helicopter ‘‘will 
gradually assume the leading position as a 
guardian of life and property in emergencies of 
virtually any nature.” 

He is confident that the helicopter, although 
essentially a low-speed aircraft, will play a 
vital and practical role in the world of the 
future. On the side of speed, Dr. Sikorsky 
stated that without doubt the supersonic 
rocket-driven airplane is the forerunner of 
space craft which will open the prospect 
of space travel within the current century. 

The James Watt International Medal, which 
was presented to Dr. Sikorsky in London on 
April 29, is considered one of the top awards in 
the field of engineering. The Institution of 
Mechanical Engineers requests nominations 
from engineering societies throughout the 
world, and Dr. Sikorsky was the nominee of 
The American Society of Mechanical Engineers, 
He is a Fellow of ASME and received the So- 
ciety’s Worcester Reed Warner Medal in 1943. 


20,000 Key Engineers Listed 
for Emergency 


Enorngers Joint Council has announced 
that it is assembling a ‘‘Finder’s List’’ of key 
members of the profession throughout the na- 
tion who would assist in locating engineering 
talent needed in time of national emergency. 
The work is being done in co-operation with 
the National Science Foundation of Washing- 
ton, D. C., which Congress directed to estab- 
lish the National Register of Scientific and 
Technical Personnel. EJC has undertaken to 
maintain the engineering phase on a current 
basis. 





Some 8000 of an expected 20,000 leaders in all 
branches of engineering have already been 
listed. These will be men of recognized stand- 
ing whose experience or present positions ena- 
ble them to know where engineering help 
may be found. Through these, in time of 
emergency requiring immediate location of 
experts in particular fields involved by the 
emergency, the Government will be able to 
contact those needed. 

EJC is a federation of ten major national or- 
ganizations with a total membership of 196- 
000. However, the rest of the approximately 
500,000 engineers of the nation are equally 
represented in the Finder's List. 

Several major scientific organizations have 
undertaken the registration of scientists, with 
an expected total approaching 200,000. This 
section of the Register will not be limited to a 
Finder's List but has as its objective the in- 
clusion of all qualified scientists. The rec- 
ords, both as to engineers and scientists, will 
be maintained by the individual organizations 
with copies in the hands of the Foundation. 


Second Annual ASLE-ASME 
Lubrication Conference to 
Stress Research 


Great interest is being shown in the Second 
Lubrication Conference sponsored jointly by 
the Lubrication Activity Group of The Ameri- 
can Society of Mechanical Engineers and the 
American Society of Lubricating Engineers, 
to be held October 10-12 at the Antlers Hotel, 
Indianapolis, Ind., and already 26 high-caliber 
papers have been submitted. 

The large attendance at the first joint confer- 
ence in Baltimore, Md., demonstrated the great 
interest in the field of lubrication research. 
As a result, three days instead of two will be 
devoted to the presentation and discussion of 
research papers at the 1955 conference 

As in the 1954 conference, there will be no 
conflicting sessions, and those attending will 
have the opportunity to hear the presentation 
of all papers. The practice of providing regis- 
trants with preprints of the papers to be pre- 
sented will be continued. 

Based on the great number of papers received, 
the conference will be divided into the follow- 
ing sessions: Bearing instability, recent studies 
in hydrodynamic lubrication, lubricants, roll- 
ing contact bearings, and boundary lubrica- 
tion. 

The ASME and ASLE committee promises 
that this will be an outstanding conference so 
be sure to make plans now so you can attend 


in the fall. 


ASME Participotes in U of U 
Heating and Ventilating 
Conference 


By rncreasine the health and comfort of 
their workers, businessmen can anticipate an 
increase in productive efficiency and a general 
improvement in the morale of personnel, John 
W. James, first vice-president of the American 
Society of Heating and Air-Conditioning 
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| ASME Membership as 
| of May 31, 1955 


Honorary Members 68 
Fellows. ... 402 
Members....... .. ‘ 14,350 
| Affiliates.. . Sin aaa 
| Associate Members (33 and over).3,790 
| Associate Members (30-32)..... . .4,504 
Associate Members (to the age of 
Se Seon 15,758 


| 39,174 


Engineers, stated at the banquet on Friday, 
April 29, which concluded the Second Annual 
Conference on Heating and Ventilating spon- 
sored by the University of Utah. This con- 
ference of Intermountain-area engineers was 
held in co-operation with The American Soci- 
ety of Mechanical Engineers and the American 
Society of Heating and Air-Conditioning 
Engineers. 

In addressing the guests at the banquet, Mr. 
James, who is vice-president of McDonnell & 
Miller, Chicago, Ill., answered the question, 
“Does Air Conditioning Provide a Healthful 
Indoor Environment?’’ by discussing the im- 
portance of properly installed air conditioning 
as a health and comfort factor in business and 
industry. He pointed out that greater em- 
phasis is obviously being placed on the im- 
portance of indoor year-round comfort, be- 
cause most skyscrapers and other large build- 
ings constructed today include air condition- 


ing. 


Luncheon Marks ASME 
Diamond Jubilee 


Members of the Southern California Section 
of The American Society of Mechanical Engi- 
neers, one of the nation’s oldest professional- 
engineering societies, launched the group's 
local observance of the ASME’s 75th Anniver- 
sary Diamond Jubilee with a luncheon on 
May 2, at the Mayfair Hotel, Los Angeles, 
Calif. 

Attended by engineers, educators, and in- 
dustrialists, the luncheon included presenta- 
tion of a ‘‘Man of the Year’’ award to W. L. 
Chadwick, vice-president in charge of engi- 
neering and construction for the Southern 
California Edison Company. David W. R. 
Morgan, President of ASME, principal speaker 
at the luncheon, made the presentation. L. F. 
Richardson, Bailey Meter Company, chairman 
of the Southern California Section, presided. 

The luncheon was part of the nationwide 
commemoration of the Society's founding 75 
years ago in New York, N. Y. The group's 
national membership, including some of the 
nation’s top engineering brains, has passed the 
40,000 mark. The Southern California Section 
of the pioneer group has more than 1800 mem- 
bers and ranks fourth nationally by city. 

Prior to presenting Mr. Chadwick with the 
Man of the Year award, President Morgan 
told the audience that ASME has been one of 
the most important engineering groups in the 
nation. ‘‘For 75 years the society has exer- 
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cised the group effort and group foresight that 
are so essential to America’s enduring 
strength,"’ he said. ‘‘This group effort has 
been basic to our living standard and has been 
basic to the productive strength that has pre- 
served the right of people to enjoy or strive for 
human freedom."’ 

In celebration of the Seventy-Fifth Anniver- 
sary of the Society, Mr. Morgan declared, we 
rededicate ASME—By Truth and by Service 
to Enrich Mankind. 


The Southern California officers of the sec- 
tion, in addition to Mr. Richardson, are: 
R. M. Hatfield, Combustion Engineering- 
Superheater Inc., vice-chairman; F. J. Fontana, 


Richfield Oil Corp., secretary-treasurer. Mem- 
bers of the executive committee are: F. R. 
Adler, Hughes Aircraft Company; I. R. 
Caraco, Bechtel Corp.; J. S. Newton, Hydro- 
Aire Corp.; E. K. Springer, University of 
Southern California; J. V. Welsh, Fiberglas 
Corp.; M. A. Wise, General Petroleum Corp. 


ASME Elects Fifteen Fellows .. . 


Tue American Society of Mechanical Engi- 
neers has honored 15 of its members by elect- 
ing them to the grade of Fellow of the Society. 

To be qualified as a nominee to the grade of 
Fellow one must be an engineer with acknowl- 
edged engineering attainment, 25 years of 
active practice in the profession of engineering 
or teaching of engineering in a school of ac- 
cepted standing, and a member of the Society 
for 13 years. Promotion to the grade of Fel- 
low is made only on nomination by five 
Fellows or members of the Society to the 
Council, to be approved by Council. 

The men, whose outstanding contributions 
to their profession and to the Society, who 
were so honored are: 


Harold Tolman Avery 


Harotp T. Avery, vice-president, engi- 
neering, Marchant Calculators, Inc., Oakland, 
Calif., and vice-president and director, Mar- 
chant Research, Inc., is known for his develop- 
ments and inventions in the field of calculating 
machines. Mr. Avery has directed the devel- 
opment of the Marchant line of calculators 
for the past 26 years. As chief engineer of 
his company he invented and directed the 
development of dozens of different models of 
calculators. A major development was his 
invention of the basically new type of cal- 
culating mechanism used in the Marchant 
silent speed calculator in 1933 and in all 
Marchant calculators since that date. In 
addition, he also supervises patent, research, 
and production-engineering activities for 
the company. Mr. Avery holds 62 U. S. 
patents relating to his work in calculators. 
He also holds seven U. S. patents relating 
to control and navigation of aircraft, under 
certain of which the Arma dead-reckoning 
indicator and Bendix air-position indicator 
have been manufactured. His other patents 
include 12 relating to helicopters, several 
of which have been licensed or sold to 
the Government, Autogiro Company of 
America, Minneapolis-Honeywell, and others. 
In 1940 Mr. Avery received the Modern 
Pioneer Award of the National Association 
of Manufacturers. He has been active in 
ASME affairs, serving as chairman of the 
San Francisco Section, 1941-1942, and as 
chairman, Regional Conference in 1942. 


John Rowland Brown 


Joun R. Brown, president and general 
manager, The Reliance Gauge Column Com- 


pany, Cleveland, Ohio, has contributed to the 
design and manufacture of boiler controls 
and safety devices for steam generators. In 
his present position since 1919, he has been 
responsible for the development of a process 
of making seamless floats by electrodeposition, 
methods of welding floats, boiler alarms and 
accessories, and remote-level indicators. He 
designed and built a special device for the 
atomic submarine Nautilus. Mr. Brown 
developed the use of mica in place of glass 
for high-pressure water-level indicators for 
high-pressure boilers, in addition to methods 
for illumination of water-level indicators. 
His early achievements include design and 
development of one of the first water-tube 
superheaters and one of the first sectional 
boiler casings. Mr. Brown has also made 
contributions in the electrified-railway field. 
He designed and developed gas-weld rail 
bonds for electric railways and catenary 
systems. Another development was _ the 
overhead and return-circuit design for Chicago 
Milwaukee electrification through the Bitter 
Root Mountains. Mr. Brown holds 43 
patents. He has been active in the ASME 
Cleveland Section, serving as chairman in 
1926. 


Jay Howard Cather 


Jay H. Catner, superintendent of Power 
Division, Eastman Kodak Company, Roches- 
ter, N. Y., has been with his present company 
since 1912. He joined Eastman Kodak as an 
inspector of building and power equipment. 
He was made assistant engineer in 1914 and 
later chief engineer of construction and opera- 
tion of the then entirely new Canadian Kodak 
Company plant at Toronto, Can. In 1919 he 
assumed his present post as superintendent 
of the Power Division where his responsi- 
bilities have included the design, development, 
maintenance, and operation of the total steam, 
power, refrigeration, and water requirements 
and other miscellaneous services for Kodak 
Park. In addition, he also serves as consulting 
engineer on steam and electric installations 
to Eastman Kodak plants throughout the 
world. Among other achievements, Mr. 
Cather installed the first reciprocating ammo- 
nia compressors for low-temperature work 
(—36 F) converting low-temperature absorp- 
tion plant for this purpose. A pioneer in this 
field, he installed the first low-temperature 
refrigeration plant at —30 F and later at —36 
F, during the 1920's. Mr. Cather also super- 
vised a service water system with an average 
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The 13 men who received honorary Doctor of Engineering degrees Saturday, May 7, at the final Centennial convocation of 
New York University’s College of Engineering are shown above with NYU’s Chancellor Henry T. Heald, Mem. ASME, 
and Dean Thorndike Saville of the College. Ceremonies were held in the Gould Student Center at NYU’s Bronx 


campus. 


J. Casey, chairman of the New York City Transit Authority; 


Left to right, first row, are George Granger Brown, dean of engineering, University of Michigan; Maj. Gen. Hugh 
William Francis Gibbs, Fellow ASME, president, Gibbs and 


Cox, Inc.; Michael Halpern, senior vice-president, The Texas Company; Chancellor Heald; Dean Saville; Alfred Iddles, 
Fellow ASME, president, The Babcock & Wilcox Company; Mervin Kelly, president, Bell Telephone Laboratories. Back 
row, /eft to right: Augustus B. Kinzel, vice-president, research, Union Carbide & Carbon Corporation; George P. Meade, 


manager, Gramercy Refinery, Colonial Sugar Company; Frank N. 
Corporation; Donald A. Quarles, Assistant Secretary of Defense; 


Piasecki, chairman of the board, Piasecki Helicopter 
William T. Schwendler, executive vice-president, Grum- 


man Aircraft; Alex Stewart, director of research, National Lead Company; and Julius A. Stratton, vice-president and pro- 


vost, Massachusetts Institute of Technology. 


peak consumption of 30 million gal per day. 
Another achievement is the design and in- 
stallation of a central distilled-water system. 


Montrose Keller Drewry 


M. K. Drewry, chief engineer of power 
plants, Wisconsin Electric Power Company, 
Milwaukee, Wis., has been with his present 
company for 30 years. His engineering 
achievements have been in the field of modern 
power plants. Mr. Drewry joined the 
company as test engineer of power plants in 
1924 and was successively technical engineer 
of power plants and assistant chief engineer of 
power plants. In 1948 he was appointed to 
his present position. Mr. Drewry’s company 
is known for its extensive application of 
pulverized coal and higher steam pressures 
for economy in power production and for its 
greatly expanded power-production capacity. 
In his work Mr. Drewry had a part in this 
entire development in designing larger and 
more efficient boiler units, and in making the 
modifications for operating under higher 
temperatures and pressures to attain greater 
economies of operation. Total generating 
capacity of the three major power plants 
operated by his company in 1924 was 120,000 
kw. At present the combined capacity of 
the five major plants is 1,050,000 kw. Mr. 
Drewry received the ASME Junior Award 
in 1931. He has been active in the ASME 
Milwaukee Section. Mr. Drewry has written 
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several papers about power production. He 
holds several patents. 


Vivian F. Estcourt 


Vivian F. Estcourt, general superintendent 
of steam generation, Pacific Gas and Electric 
Company, San Francisco, Calif., has made 
engineering contributions in the design, 
operation, and management of steam-electric 
power stations. His first connection with 
his present company was in 1917, prior to his 
gtaduation from Stanford University. After 
serving with the Armed Forces in World War 
I, he returned in 1923 as efficiency engineer in a 
steam plant. He served as assistant super- 
intendent of the steam department, assistant 
engineer of operation, engineer of steam and 
gas, and in 1950 was made general superin- 
tendent in charge of steam generation. His 
responsibilities in this position have included 
management and operation of the company’s 
steam-electric generating facilities which 
have grown from an installed capacity of 
1,200,000 kw in 1950 to 3,000,000 kw in 
1955. His duties include consultation and 
departmental approval in connection with 
with new steam-plant design. During his 
career, Mr. Estcourt has had major responsi- 
bility for the operation of many new company 
installations. During 1931-1932 he was en- 
gaged in the operational development of one 
of the earliest 1400-psi 750/750 F reheat 
stations in the nation and the first on the 


Dr Stratton delivered the convocation address. 


Pacific Coast. He has made a major contri- 
bution to engineering in the development of 
very fast load-pickup performance and wide 
load-range operation in a reheat station, and 
several basic improvements in the design 
of combination oil and gas burners. Mr. 
Estcourt is a past-chairman of the ASME 
San Franciso Section and was recently awarded 
the Society’s 75th Anniversary Medal for 
his ‘“‘services in advancing the engineering 
profession as the member of the San Francisco 
Section who has done most to further the 
aims and objectives of the Society.’’ He is 
the author of many technical papers in his 
field. 


Herbert Williams Faus 


Hersert W. Favs, an engineering graduate 
of Syracuse University and retired engineer of 
locomotive equipment, White Plains, N. Y., 
has spent 37 years in the railroad industry, 
mainly with the New York Central Lines. 
After five years’ experience on the Canadian 
Northern and Canadian Pacific railways in 
British Columbia, he joined New York Cen- 
tral in 1915 as special engineer in the office of 
the assistant to the president. From 1917 to 
1923, by special request, he was employed by 
the U. S. Shipping Board, Emergency Fleet 
Corporation. Rejoining New York Central 
in 1923, he was successively special engineer, 
office of chief engineer, motive power and 
rolling stock; engineer of materials and 
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equipment tests; and engineer of tests. From 
1937 to 1953 he was successively engineer of 
motive power and engineer of locomotive 
equipment responsible for design and con- 
struction of new steam locomotives and en- 
gineering standards of locomotive main- 
tenance. Mr. Faus was chairman of the 
American Society for Testing Materials 
Committee that wrote the first precise, and 
now universally accepted, definition of 
wrought iron. In 1925-1926 he prepared a 
report on locomotive-boiler waters on the 
New York Central which revolutionized 
water-treatment practices on that road and 
resulted in large savings. From 1929 to 1953 
he actively participated in the establishment 
of present Association of American Railroads’ 
specifications and standards for couplers and 
draft gears for railroad cars and locomotives 
and was chairman of the Committee on 
Couplers and Draft Gears from 1946 to 1953. 
From 1934-1953 he actively participated in 
the establishment of present specifications and 
standards for freight-car trucks. He holds 
many patents including one on a hot-bearing 
alarm that is now in use by more than 130 
railroads in the United States and abroad. 
He is the author of several papers in his 


field. 


Charles Winfred Good 


Cuartes W. Goon, professor of mechanical 
engineering, University of Michigan, has 
made contributions to engineering in the 
field of internal-combustion engines. He has 
had a long career inteaching, research, con- 
sulting engineering, and the administration 
of research. He joined the University in 
1918 as an instructor in auto mechanics and 
became professor of mechanical engineering in 
1943. In addition to teaching, he served as 
assistant director of the department of en- 
gineering research and of its successor, the 
Engineering Research Institute, from 1936 to 
1951. His studies of combustion in internal- 
combustion engines led him to predict the 
difference in burning conditions with det- 
onating and with nondetonating combustion 
in spark-ignition engines and to show that 
some of the power loss with detonation was 
due to kinetic-energy effects rather than heat 
conductance alone. The textbooks on in- 
ternal-combustion engines which he coau- 
thored were used for 20 years at the University 
of Michigan. He served as engineering 
consultant to the American Car and Foundry 
Company, New York, N. Y., which con- 
tracted with the Atomic Energy Commission 
for the mechanical design of certain thermo- 
nuclear test devices, assisting in their de- 
sign, production, erection, and testing, 1951— 
1953. He has been active in ASME affairs, 
serving as chairman, Oil and Gas Power 
Division, 1940-1941; chairman, Professional 
Divisions Committee, 1953; and as a member, 
Board on Technology, 1953. He is coauthor 
of “‘Iaternal Combustion Engines,’’ with 
W. E. Lay, 1931, and with W. E. Lay and 
E. T. Vincent, 1944. 


Harry Reginald Kessler 


Harry R. Kasster, manager, New York 
Office, Republic Flow Meters Company, 
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Chicago, Ill., has been active in automatic 
control and instrumentation for the process 
and public-utility industries. Mr. Kessler, 
after serving for several ‘years as test en- 
gineer at the United Electric Light & Power 
Company of the Consolidated Edison System, 
joined the staff of Smoot Engineering Cor- 
poration of New York in 1923, a company 
specializing in the field of automatic-com- 
bustion control. After several years in the 
service department of the company, he became 
chief engineer of the Contract Division. In 
1934 he became associated with Republic 
Flow Meters when this company acquired the 
Smoot Engineering Company. Mr. Kessler 
has maintained an interest in the field of 
automatic-combustion control since its modern 
inception and has contributed in many ways 
to its progressive development. He has 
contributed much in the field of high-pressure 
steam flow through valves by research studies 
which were started under his direction to 
eliminate noise and vibration. This research 
resulted in outstanding improvement in the 
operation and design of these valves. He has 
contributed to the art of proportional measure- 
ment of combustion air to accommodate the 
simultaneous burning of multiple fuels in a 
common furnace. Mr. Kessler served with the 
American delegation of the Engineers Joint 
Council in the writing of the constitution 
of the Union Panamericana de Asociones de 
Ingenieros (UPADI) in Havana, Cuba, in 1951. 
He served as Vice-President of ASME Region II 
and is a member of the ASME Council, serving 
a second term. He has served as chairman 
of the Fuels Division and as chairman of the 
ASME Metropolitan Section. At present he 
is a member of the Finance Committee of the 
Society and chairman of the Publicity Com- 
mittee of the Metropolitan Section. He was 
awarded the ASME 75th Anniversary Medal 
“‘for professional contributions to the public 
welfare’’ by the Metropolitan Section on 
May 24, 1955. He is a joint patentee on 
boiler-feedwater-pump control. 


Max H. Kuhner 


Max H. Kuuner, vice-president in charge 
of engineering, Riley Stoker Company, 
Worcester, Mass., has contributed to en- 
gineering in the field of design of steam- 
generating and fuel-burning equipment. Mr. 
Kuhner was one of a group of engineers in 
charge of the design of the first commercial 
natural-circulation boiler constructed for 100 
atmospheres (1500-psig operating pressure) 
constructed by Hanomag, Hanover, Germany, 
in 1921-1923. In 1925 he developed a new 
automatic paper-folding machine for the 
Hill-Curtis Company, Kalamazoo, Mich., 
which is still being produced and is standard 
equipment for progressive printing shops. 
Mr. Kuhner originated bare-tube waterwalls 
for pulverized coal-fired furnaces and success- 
fully applied them for the first time in the 
new power plant of Aberfoyle Manufacturing 
Company in 1926. He originated the idea of 
housing large boiler units in completely air- 
tight steel-cased settings to eliminate re- 
fractory wall structures and to prevent the 
losses previously caused by the infiltration of 
uncontrolled air. In his present position 





with Riley Stoker Company, he is responsible 
for the development and design of the com- 
pany’s products in the fields of fuel burning 
and steam generation. He guided the en- 
gineering work for such installations of 
steam-generating units as the 1,250,000-lb 
capacity reheat for the Valley Stream Station, 
Los Angeles, Calif., and others. He de- 
veloped the special designs of steam-generating 
units required for spinning-load and quick- 
load pickup. He developed the design of 
steam-generating equipment especially adapted 
for steel-mill plants. Mr. Kuhner has written 
many papers and technical articles. He 
holds close to 100 patents in the power field. 


James Noble Landis 


James N. Lanopis, vice-president, Bechtel 
Corporation, San Francisco, Calif., is known 
for his achievements in the steam-electric 
power-plant field. From 1923 to 1936 he 
was employed by the Brooklyn Edison Com- 
pany, Brooklyn, N. Y., in various engineering 
positions leading up to mechanical engineer. 
In 1937 he was transferred to the Consolidated 
Edison Company of New York as manager of 
the newly organized contract control and in- 
spection department. In this capacity he was 
responsible for specifying, ordering, receiving, 
and installing all generating-station equip- 
ment on the Consolidated Edison Company 
System. From 1938 to 1948 he was assistant 
mechanical engineer, responsible for structural 
and mechanical layout and engineering design 
of all power-plant installations on the Edison 
system. He joined the Bechtel Corporation 
in 1948 as chief power engineer. He was in 
charge of all engineering, layout, and design of 
steam-power plants ranging in size from 5000 
kw to 625,000kw. This included such plants 
as Contra Costa, Pittsburg, and Morro Bay for 
Pacific Gas & Electric Company; Gadsby and 
Carbon for Utah Power & Light Company; 
Kyrene for Salt River Power District of 
Phoenix; and El Segundo for Southern Cali- 
fornia Edison, aggregating about 2,250,000 
kw of installed capacity. In 1951 he became 
active in the Pacific Gas & Electric-Bechtel 
Industrial study on the feasibility of atomic 
power for the generation of electricity, and 
for the past two years has served on the ex- 
panded study team known as the Nuclear 
Power Group. Mr. Landis has been active 
in ASME affairs, serving on many Standing 
and Special Council Committees through the 
years 1932 to 1945. He has also been chair- 
man, Metropolitan Section, 1933-1935; chair- 
man, San Francisco Section, 1953-1954; and 
Director-at-Large, 1945-1949. Currently he 
is a member of the Committee on Practice 
of Consulting Engineering and of several 
committees in the newly formed Nuclear En- 
gineering Division. He has written many 
technical papers relating to the steam-power- 
plant field. 


John P. Magos 


Joun P. Macos, director of engineering and 
research, Crane Company, Chicago, IIl., has 
been with his present company since 1923. 
From 1925 to 1935 he was testing engineer, 
assistant to manager of tests, and then en- 
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gineer in charge of design and testing of 
heating products. During this period he 
was awarded many patents on heating prod- 
ucts. From 1936 to 1945 he was engineer in 
charge, directing engineer, and finally director 
of research of the research and development 
laboratories. In addition to greatly expand- 
ing the research laboratories, he supervised 
developments for heat-transfer devices, air- 
conditioning units, government projects; 
e.g., means of combating gun-barrel erosion. 
Since 1946 he has been director of engineering 
and research in charge of the Engineering 
Division. Developments, under his super- 
vision, of new products included diaphragm 
valves, pipe-line valves, pressure-seal bonnet 
joints, dial-ese trim for plumbing fixtures, 
improvements in home-heating boilers, jet- 
heat units for home heating, and developments 
of ideas and facilities for formation of sub- 
sidiaries for the production of titanium and 
rare earths. Mr. Magos received the Naval 
Ordnance Development Award, 1945; the 
War Department Certificate of Appreciation, 
1945; and the Presidential Certificate of Merit, 
1948. He has served the Society on the 
ASME Nominating Committee, 1944; and as 
chairman of the Chicago Section, 1943-1944. 
He holds many patents. 


David Nabow 


Davin Nasow, vice-president and chief 
engineer, and member, executive committee 
of the board of directors, Duke Power Com- 
pany, Charlotte, N. C., has been active in the 
economical design of large steam-electric 
and hydroelectric generating stations with 
the Duke Power System since 1925. During 
his career, Mr. Nabow has been chief design 
engineer or consultant in the construction 
of approximately 26 hydroelectric and steam 
installations in the United States and Canada, 
including the 360,000-kw Isle Maligne Hydro- 
Electric Plant (Canada) and the 665,000-kw 
Riverbend Steam Plant of the Duke Power 
Company. The new steam-power-plant units, 
designed under his direct supervision and 
placed in service since 1948, have a total 
capability of 1,260,000 kw. This included 
the Lee Steam Station listed by the Federal 
Power Commission in 1952 as one of the eight 
most efficient stations. His current work 
covers a 3§0,000-kw initial installation at the 
Allen Steam Plant and a 150,000-kw addition 
to the Dan River Steam Station. In addition, 
Mr. Nabow is regularly engaged in manage- 
rial, financial, and policy-formulating activities 
as a member of the executive committee of the 
board of directors of his company. 


James Frank Roberts 


James F. Roserts, vice-president and direc- 
tor of engineering, General Machinery Di- 
vision, Allis-Chalmers Manufacturing Com- 
pany, Milwaukee, Wis., has made important 
contributions in the field of water develop- 
ment here and abroad. He joined the staff of 
the hydraulic department of Allis-Chalmers 
as a test engineer in 1918, carrying out tests 
on large hydroelectric units. In 1927 Mr. 
Roberts became associated with the Power 
Corporation of Canada in Montreal as a 


hydraulic engineer. He was in charge of 
engineering design and installation of hydro- 
electric machinery for six plants and 20 units 
scattered over Canada. For seven years, be- 
ginning in 1935, he served as principal me- 
chanical engineer and head hydraulic engineer 
of the Tennessee Valley Authority. This 
work covered the selection, specifications, 
purchase, and installation of about 36 hydro- 
electric units in 12 different plants, many of 
these units being the largest in the U. S. 
He rejoined the Allis-Chalmers Company in 
1941 as manager of the hydraulic department. 
He was appointed to his present position in 
1951. This position includes the co-ordina- 
tion and technical supervision of all engi- 
neering design work by the various divisions of 
the General Machinery Division. It also 
includes supervision of standardization, field 
service and erection, and new developments 
in connection with the Atomic Energy Com- 
mission and other government research proj- 
ects. Heserved the ASME as chairman of the 
Hydraulic Division, 1948-1949. He holds 
several patents on developments in hydro- 
electric machinery. Mr. Roberts has written 
several papers in this field. 


Otis Daniel Treiber 


Oris D. Treiper, consulting engineer, Can- 
ton, Ohio, is known for his work in the devel- 
opment of lightweight, high-speed heavy-duty 
diesel engines. In his early career he designed 
and built passenger boats and_ side-wheel 
double-end automobile ferries. In 1914 he de- 
signed and supervised building of a double-end 
propeller-driven 24-auto ferry for King County 
(Seattle), Wash. This is said to be the first 
diesel-powered ferry boat ever built and the 
first all-American designed and built diesel 
engine. In 1915 he designed and built the 
coastal freighter Apex which is said to be 
the first American commercial diesel-powered 
freighter. He designed and ‘‘airless or solid 
fuel-injection system and apparatus for diesel 
engines."’ This was perfected and put into 
production in Oakland, Calif., in 1920, to 
become the world’s first successful solid- 
injection diesel engine and was used through- 
out the world. It is still used with some 
refinements and modifications on all diesel 
engines. From 1921 to 1925 he designed and 
supervised construction of approximately 25 
models of diesel engines for Bessemer Gas 
Engine Company, Grove City, Pa. These 
included the world’s first Vee-type diesel 
engine of 500-hp for switch locomotive on the 
Pennsylvania Railroad. From 1925 to 1930 
he was president and chief engineer of Treiber 
Diesel Engine Company. During this period 
he designed and developed the lightweight 
high-speed diesel engine (over 750 rpm). 
Engine rpm speeds of some sizes were attained 
of 2000 rpm; considered impossible through- 
out the world at that time because of the 
injection and combustion problems. Thirteen 
models were developed including the world's 
first radial diesel engine and the world’s first 
12-cylinder Vee-type diesel engines. During 
the period 1930-1954 he developed the Hercules 
spherical high-speed diesel-engine combustion 
chamber and other items of engine construc- 
tion. In 1945-1946 he was head of a group of 


12 scientists and specialty automotive enginees 
who made a survey of the status of all engi- 
neering phases of the automotive industry in 
Germany. For this he received a ‘‘Certificate 
of Appreciation’ from the Department of the 
U.S. Army. He was a member of the ASME 
Internal-Combustion Engine Power Test Code 
Committee which wrote the present I.C.E.I. 
Code, 1939-1949. He has written many papers 
and holds many patents, both U. S. and 
foreign. 


Leslie Swales Wilcoxson 


Lestiz §. Wixcoxson, vice-president in 
charge of the Boiler Division, The Babcock & 
Wilcox Company, New York, N. Y., has 
contributed to the general development of 
boilers, furnaces, and component equipment. 
Mr. Wilcoxson became associated with his 
present company in 1926, performing gen- 
eral engineering work relating to design 
and operation of boilers and furnaces. Later 
he organized and controlled the Patent 
Division within the company. From 1931 to 
1945 he was executive assistant to the vice- 
president in charge of engineering. During 
this period he was responsible with G. H. 
Tomlinson for the development of an improved 
process for recovering heat and chemicals in 
the alkaline-pulping industry and developed 
the recovery boiler and furnace used with 
the process. He helped to develop a new proc- 
ess utilizing magnesite bisulphite for the 
acid-pulping process, and also the recovery 
units for use in the process. Mr. Wilcoxson 
worked on the development of coal pulverizers 
and their application to steam boilers for 
power generation and their application in the 
process industries. He was active in the 
development of coal-fired, high-pressure steam- 
electric locomotives. He was also active in 
the general development of high-capacity, 
high-pressure boilers and furnaces, with 
particular emphasis on fuels and their utili- 
zation. In 1945 he organized the Com- 
pany’s research department and developed 
new laboratories now known as The Babcock 
& Wilcox Research Center at Alliance, Ohio. 
The same year he was elected vice-president 
of the company. Until April, 1955, he was 
responsible for research and development of 
products for all divisions of the company. In 
April he was appointed to his present position. 
He holds nine patents and is the author of 
many technical papers. 


National Machine Tool 
Show, Chicago, Sept. 6-17 


Tue 1955 National Machine Tool Show will 
be held in Chicago, Ill., at the International 
Amphitheatre, from September 6th to the 
17th. A new Exposition Hall has been added 
to the Amphitheatre to accommodate the 
show. Exhibits at the show will be confined 
entirely to machine tools. 

Simultaneously with the Machine Tool 
Show, a Production Engineering Show will be 
held on the Chicago Navy Pier. This show 
will display mechanisms, instruments, and 
equipment that contribute to greater auto- 
maticity of production and processing. 


639 








Region I, Brown University, Providence, R. I., May 7, 1955 


» ATH wr % 


emis Be Be 











ASME Regional Administrative Committees 


Durinc March, April, and May of this year 
the eight Regional Administrative Committees 
of The American Society of Mechanical Engi- 
neers met to discuss, with the Vice-Presidents, 
various Regional and Society problems; to ex- 
press Regional views on the National Agenda; 
and to provide representatives of Sections an 
opportunity to further the nominating pro- 
cedure for national offices. 

The present procedures have evolved from 
long experience with various methods of bring- 
ing representatives of the Sections together. 
Delegates from Sections first met at the 1915 
Spring Meeting in Buffalo, N. Y.—two rep- 
resentatives coming from each of then 15 
Sections. 

The Annual Conference started originally in 
1916 and continued until 1931. The Sections 
had previously been grouped into seven 
groups for the purpose of selecting members of 
the Society Nominating Committee and in 1932 
the Annual Conference was replaced by seven 
regional conferences using the same grouping 
used for Nominating Committee selection. A 
single delegate from each region attended a 
conference at the Annual Meeting. In 1935 


Region III, Traylor Hotel, Allentown, 
Pa., March 30-31, 1955 


Region IV, Monticello Hotel, Charlottes- 
ville, Va., April 2-3, 1955 
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Representatives of engineering societies who attended the Council of Engineering 
Society Secretaries meeting in Philadelphia, Pa., May 24-25 


Engineering Society Secretaries 
Confer in Philadelphia 


Tue Council of Engineering Society Sec- 
retaries held its nineteenth annual meeting 
at the Engineers’ Club of Philadelphia (Pa.), 
May 24-25, 1955. More than 50 representa- 
tives of nearly 40 engineering societies and 
clubs met to discuss administration, publi- 
cations, development of meeting programs, 
and the various other problems which enter 
into the operation of these organizations. 

The engineering societies which compose 
the Council represent a membership of more 
than 500,000, thus making it the largest ac- 
tive representative engineering group working 
toward unity, both in the matter of operation 
and in objectives for the betterment of the 
engineering profession. With time out for 
the war effort, this organization has been 
active for 30 years. Its board of directors is 
made up of a balanced group, including repre- 
sentatives of the national, state, and local 
engineering societies and clubs. 

At the luncheon on Tuesday, May 24, 
officers of the Philadelphia Convention and 
Visitors Bureau outlined reasons why the 
engineering profession should accept the 
City’s invitation as a site for the new en- 
gineering headquarters. The invitation is 
supported financially by Philadelphia, its 
various industrial concerns, and many en- 
gineering firms and engineers. 

The following day, K. H. Platt, assistant 
secretary of The Institution of Mechanical En- 
gineers in London, England, was the principal 
speaker at the luncheon. Mr. Platt is spend- 
ing several months in the United States in- 
vestigating the operational methods of the 
various engineering organizations. 


Panel Discussions 


The discussions were conducted in four 
panels covering the following topics: (1) 
Publication techniques and problems regard- 
ing circulation, production, and selling; 
printing and distribution; solicitation of 
advertising; preprints and reprints; direc- 
tories; and manuals of procedure for officers 
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and committees. (2) Co-operation between 
local clubs and local sections of national 
societies. (3) Preparation of budget, financial 
control, increased operating costs of meetings, 
what a member should get for his dues, 
pension plans and insurance, job classification 
for staff, and securing industry support. (4) 
Intersociety relations, membership campaigns, 
collection of dues, employment service, 
student recruitment, public relations, and 
city and state property taxes as they apply to 
society holdings. 


Officers Elected 


The following officers were elected for the 
coming year: J. Earl Harrington, president; 
T. J. Ess, vice-president; C. S. Doerr, sec- 
retary; W. P. Youngclaus, Jr., treasurer. The 
directors elected are: W.H. Evans, until 1958; 
A. R. Putnam, until 1957; and E. H. Robie 
and L. Austin Wright, who were both elected 
for a one-year term. 

At the concluding session of the meeting it 
was voted to hold the next meeting in Cin- 
cinnati, Ohio, July 9-11, 1956. 


People. .. 


Harry A. Kutyjian, Fellow ASME, presi- 
dent, The Kuljian Corporation, Philadelphia, 
Pa., received the “‘Engineer of 1954°’ Award 
from the Philadelphia Chapter of the Penn- 
sylvania Society of Professional Engineers, at 
a luncheon in his honor. 


C. Fayette Taytor, professor of automotive 
engineering, Massachusetts Institute of Tech- 
nology, participated in the International In- 
ternal-Combustion Engine Congress held at 
The Hague, The Netherlands, from May 23 
to 28. The only contributor from the United 
States, his report is based on research carried 
out over the past ten years in the Institute's 
Sloan Laboratories for aircraft and automo- 
tive engines. 


Davip L. Arm, Mem. ASME, dean of the 
school of engineering at the University of 
Delaware, has been appointed manager of the 
industrial department of the National Safety 
Council. 


L. R. Harstap, who retired recently as di- 
rector of the Atomic Energy Commission's 
Division of Reactor Development, has been 
granted the AEC’s Distinguished Service 
Award. 


C. G. A. Rosen, Fellow ASME, consulting 
engineer, administrative department, Cater- 
pillar Tractor Company, Peoria, Il]., took 
office as president of the Society of Automotive 
Engineers for 1955, on January 14, during 
SAE's Golden Anniversary Annual Meeting. 





William Dubilier, founder of the Cor- 


. nell-Dubilier Electric Corporation, South 


Plainfield, N. J., was the first recipient 
of Cooper Union’s Alumni Association 
Gano Dunn Award, Feb. 12, at the Com- 
modore Hotel, New York, N. Y. Mr. 
Dubilier was honored by his alma 


‘mater for his inventions and develop- 


ment of high-voltage condensers, which 
helped the tremendous growth of the 
electrical and electronic industries. 


M. D. Hooven, Mem. ASME, Public Service 
Electric and Gas Company, Newark, N. J., 
has been nominated as the 1955-1956 president 
of the American Institute of Electrical En- 
gineers. 


R. E. Heartz, Hon. Mem. ASME, president, 
The Shawinigan Engineering Company, Ltd., 
Montreal, Can., and member of the manage- 
ment committee of the parent Shawinigan 
Water and Power Company, has been chosen 
as president of The Engineering Institute of 
Canada. 


Awards and Honors. Ray P. Dinsmore, 
vice-president in charge of research and de- 
velopment for Goodyear Tire and Rubber 
Company, has been chosen to receive the 
Charles Goodyear Medal for 1955 by the 
Rubber Division of the American Chemical 
Society. The award will be presented at the 
Bellevue-Stratford Hotel in Philadelphia, Pa., 
during the annual meeting of the organization 
in November. 
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Frederick W. Lucht, Jr., right, Mem. ASME, development 
engineer of the Carboloy department of the General Electric 
Company, Detroit, Mich., receives an ASME 75th Anniversary 
Medal from J. W. Parker, past-president and Hon. Mem. 
ASME, at the annual Power Meeting of the ASME Detroit 
Section held on May 20, 1955. This medal, awarded for 
services which contributed toward the advancement of the 
engineering profession, is given the member of a Section 
who has done most to further the aims and objectives of the 


Officers of Association of Engineering Colleges: Warren L. 
McCabe, /eft, Mem. ASME, administrative dean of the Poly- 
technic Institute of Brooklyn, who is the newly elected presi- 
dent of the Association of Engineering Colleges of New York 
State, and Brother Amandus Leo, dean of the School of Engi- 
neering at Manhattan College, who was elected secretary of 
the Association for the ninth consecutive year. The election 
of officers took place at the Association’s semi-annual meeting 
held at the Polytechnic Institute of Brooklyn, April 23, in 
honor of the Institute’s current centennial-year celebration. 








Society in celebration of the Diamond Jubilee Year. 


Ernest R. Breecn, chairman of the board 
of Ford Motor Company, received the 1955 
American Society of Tool Engineers Progress 
Award at the Society's annual banquet held in 
Los Angeles, Calif., March 17. Frep H. 
Cotvin, Fellow ASME, editor emeritus, 
American Machinist, was awarded the 1955 
ASTE Gold Medal, and O. B. Jongs, president 
and founder of the Detroit College of Applied 
Science, received the Joseph A. Siegel Me- 
morial Award. 


Wituiam H. Byrne, vice-president, ASME 
Region II, president of Byrne Associates, 
New York, N. Y., was among the five leading 
engineering executives elected to membership 
in the Tau Beta Pi, honorary fraternity, at the 
Polytechnic Institute of Brooklyn, April 30. 


Joun Cuiwman, head, department of metal- 
lurgy, M.I.T., was recipient of the 1955 
Bessemer Gold Medal awarded by The Iron and 
Steel Institute of Great Britain. The medal is 
the greatest distinction the Institute bestows. 


Lituran M. Gitsretu, Hon. Mem. ASME, 
received the honorary DS degree at the Uni- 
versity of Wisconsin commencement cere- 
monies June 17. In April of this year she 
received a Freedoms Foundation Award for her 
article, ‘‘Girl Scouting—One Answer to Com- 
munism.’’ Dr. Gilbreth has been interested in 
Girl Scouting since 1930 and is presently a 
member of the Girl Scout National Advisory 
Council. 


Ratpx M. Harpcrove, Fellow ASME re- 
search consultant to The Babcock & Wilcox 
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Co. of Alliance, Ohio, has been named 1955 
recipient of the Benjamin G. Lammé Medal 
of Ohio State University. Presentation of the 
gold medal, one of the university's top awards, 
was made at the commencement exercises on 
June 10, in the Ohio Stadium. 


Rosert P. Messencer, Mem. ASME, vice- 
president, International Harvester Company, 
Chicago, Ill., was the recipient of the Cyrus 
Hall McCormick Gold Medal award on June 14 
by the American Society of Agricultural Engi- 
neers at the annual meeting held ar Illini 
Union, Urbana, Ill. 


Maurice Ne.ties, Mem. ASME, director of 
research and_ diversification, Technicolor 
Motion Picture Corporation, received an 
honorary DS degree from the University of 
South Dakota on June 6. He was the recipient 
of an honor conferred on an outstanding alum- 
nus by the University only once every five 
years. 


Eart C. Parne, Fellow ASME, consulting 
engineer, Pittsburgh Consolidation Coal Com- 
pany, Pittsburgh, Pa., and Juan E. Toney, 
Fellow ASME, president, Appalachian Coals, 
Inc., Cincinnati, Ohio, two of the coal in- 
dustry’s outstanding engineers, received 1955 
annual awards from Bituminous Coal Re- 
Research, Inc., for their contributions to in- 
dustry-sponsored coal research. A. A. Potter, 
Hon. Mem. ASME, president of BCR, made the 
presentations at the national research associa- 
tion’s annual meeting at the William Penn 
Hotel, Pittsburgh, Pa., April 13. 


THEODORE voN Karman, Mem. ASME, 
chairman NATO Advisory Group for Aeronau- 
tical Research and Development, Paris, France, 
was among the 14 world-renown scientists ap- 
pointed to the Pontifical Academy of Science 
by Pope Pius XII. The Academy, founded 
under another name in 1603, is composed of 70 
academicians. 


Crype E. Wixiiams, Mem. ASME, president 
and director of Battelle Institute, received an 
honorary LLD degree from Marietta College, 
Marietta, Ohio, at its Founder’s Day Convo- 
cation. 


Founder Societies. ERNest KirKENDALL was 
appointed secretary of the American Institute 
of Mining & Metallurgical Engineers as of 
February 15, to succeed Epwarp H. Rosi 
who was appointed secretary emeritus on a 
full-time basis. Mr. Robie will also serve as 
secretary pro tem of the Mining Branch. 


The American Society of Civil Engineers 
announced the appointment of Witx1am H. 
WisELy as its executive secretary. He suc- 
ceeds Witt1am N. Carey, who is retired. 
Mr. Wisely has been associate secretary of the 
society. He was previously executive secre- 
tary and editor of the Federation of Sewage and 
Industrial Wastes Associations. 


Watrer J. Barrett of Glen Ridge, N. J., 
has been installed as president of the United 
Engineering Trustees, Inc. Mr. Barrett, who 
is electrical co-ordination engineer, New Jersey 
Bell Telephone Company, Newark, N. J., has 
been a member of the Board of Trustees for 
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Morris Cook, right, vice-president of Bell Telephone Laboratories and National ras B a eS alt E 
Councilor of Sigma Tau, presents Merit Award Plaque to Walter Wohlenburg, , — eee Sees see fo 
Fellow ASME, Dean of Engineering, Yale University. The presentation took place “SSF OF Metallurgical engineering, © niversity 
in New York, N. Y., on March 4. On May 5 Dean Wohlenburg received the Yale of Tennessee, has been appointed to the newly 
Engineering Association Award for Meritorious Services to Yale University at the 
YEA annual meeting held at the Yale Club, New York N. Y. 


four years, serving as vice-president and on 
various committees, including finance. He 
becomes president of the United Engineering 
Trustees, Inc., at a particularly critical time 
when a new and larger engineering center is 
being considered. Various cities other than 
New York are offering attractions to lure the 
engineering headquarters to leave New York. 
Mr. Barrett represents the American Institute 
of Electrical Engineers on the Board of Trustees 
and is treasurer and a director of the Institute. 
He is also a director of the Engineers Joint 
Council. 


E. Paut Lanog, assistant secretary of Engi- 
neers Joint Council since May, 1954, became 
secretary of EJC on April 1, 1955. He suc- 
ceeds Bric. Gen. Srewart E. Reimer, USA 
(Ret.), of Washington, D.C. General Reimel, 
who is secretary of the EJC Committee on 
International Relations, assumed on a tempo- 
rary basis the additional duties of EJC’s secre- 
tary fifteen months ago. 


Other Societies . . . Hersert F. RoemMMeze, 
Mem. ASME, dean of students, The Cooper 
Union, became president of the New York 
State Society of Professional Engineers on June 
1. Lors G. McDowext, Assoc. Mem. ASME, 
assistant professor of mechanical engineering, 
Illinois Institute of Technology, was recently 
elected president of the Society of Women 
Engineers. Harry B. Ossorne, Jr., technical 
director, TOCCO Division, Ohio Crankshaft 
Company, was elected president of the Ameri- 
can Society of Tool Engineers. Frank W. 
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Reruart, chief of the organic plastics section, 
National Bureau of Standards, was elected 
president of the Society of Plastic Engineers, 
Norman ANDERSON, president, General 
Molded Products, Inc., Des Plaines, IIl., is 
1955-1956 president of the Society of the Plas- 
tic Industries. RaymMonp Fouxxrop, chief 
engineer, Michigan Bell Telephone, was re- 
elected as a director and elected as president of 
the new Engineering Society of Detroit board 
of directors at it organization meeting of 
April 26. Among the other new officers is 
KennetH R. Herman, Mem. ASME, elected 
as second vice-president. 


Appointments. E. A. Aticut, Mem. ASME, 
head of the department of mechanical engi- 
neering at the University of Toronto, has been 
appointed as a member of the National Design 
Council (Canada) for a two-year period be- 
ginning April 1, 1955. 


C. Harotp Berry, Fellow ASME, Gordon 
McKay Professor of Mechanical Engineering 
at Harvard University and a leader in the field 
of heat engineering, will become professor 
emeritus on Sept. 1, 1955. On the same day 
he will take up his duties as professor of me- 
chanical engineering at Northeastern Univer- 
sity, Boston, Mass. 


created post of director of educational activities 
by the American Society for Metals. 





Ralph Phelps, right, director of the Engineering Societies Library, receives $500 
first prize from George T. Hook, center, publisher of Iron Age magazine, for sub- 
mitting oldest issue of the magazine to Iron Age’s back-issue contest. Looking on 
is Tom Campbell, /eft, editor of Iron Age. The prize money will be used for fur- 
thering within the engineering profession knowledge of the needs of the Library 
and the services offered by it. Winning issue was dated Jan. 2, 1873. Iron Age is 
celebrating its 100th anniversary this year. Second prize of $100 was won by the 
Schumacher-Kelly Company, Inc., Freehold, N. J., with a June 17, 1875, issue of 
Iron Age. 
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Shown inspecting working model of the Lombard 12,000-ton extrusion press are, 
left to right, Donald L. Block, chairman, Youngstown (Ohio) Section, ASME; William 
Hagel, vice-president, United Engineering & Foundry Company; Lieut. Col. Desider 
A. Simcoe, Chief of the Air Force Heavy-Press Program; and Daniel L. Lombard, 


president, Lombard Corporation, Youngstown, Ohio. 
Col. Simcoe, as principal speaker, discussed the 


at a recent meeting of the Section. 


The model was displayed 


development of extrusion presses, both here and in Germany, from before World 


War II tothe present time. 


WittraM J. Carson, Mem. ASME., consult- 
ing engineer, Hartford, Conn., has been elected 
a member of the Rensselaer Polytechnic 
Institute’s board of trustees. Mr. Carson, 
who was graduated from R.P.I. in 1928, will 
serve a three-year term as an alumni trustee. 


Hucu L. Drypen, Fellow ASME, director, 
National Advisory Committee for Aero- 
nautics, was elected home secretary of the 
National Academy of Science for a four-year 
term which began July 1. 


C. L. Emerson, Mem. ASME, vice-president, 
Georgia Institute of Technology, retired July 


1, 1955, in line with the mandatory age re- 
tirement of the University System of Georgia. 
He plans to resume the private practice of 
engineering. 


Martin Gotanp, Mem. ASME, editor, 
Applied Mechanics Reviews, recently assumed his 
new duties as vice-president of Southwest 
Research Institute, San Antonio, Texas. He 
had been associate director of engineering at 
Midwest Research Institute in Kansas City, 
Mo. Max H. Tuornton has been appointed 
technical director, in charge of research and 
development operations, at Midwest Research 
Institute. 


Engineering Foundation Plans Research to 


Combat Corrosion 


Metats engineers, metals scientists, chem- 
ists, and physicists are teaming up in the 
nation’s first major assault upon one of the 
costly and insidious enemies to American 
industry—metallic corrosion. 

The Corrosion Research Council of the 
Engineering Foundation, formed with the aid 
of the American Institute of Mining and 
Metallurgical Engineers, the Intersociety 
Corrosion Committee, and the Electrochemical 
Society, will make a determined effort to learn 
more about Industrial Enemy No. 1 which 
annually rolls up a staggering five billion or 
more in losses through failure and fatigue of 
metals in critical spots in industry. 

Heading the organizing committee for the 
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proposed Corrosion Research Council is H. H. 
Uhlig, chief of Massachusetts Institute of 
Technology's Corrosion Laboratory. Far too 
little is known about the basic problems of 
metallic corrosion, Dr. Uhlig states, because 
fewer than a handful of major U. S. universities 
are presently concerned with this study, and 
industry has met each specific problem as it 
arose, thus providing limited and sketchy 
knowledge for general use. 

During the past decade, Dr. Uhlig continued, 
there has been increased attention to corrosion 
prevention, and much has been accomplished. 
But over-all losses due to corrosion remain 
intolerably high and there is urgent need for 
improved focus on the problem and for inten- 





sive, increased research activity at a high level. 

Corrosion is all loss; whatever corrosion 
can be avoided becomes a source of gain. 
The high costs of corrosion to American 
industry make worth while any reasonable 
investment of time and money aimed at reduc- 
ing these losses. To put its ‘“‘first team” 
of scientists to work on the problem of cor- 
rosion, the Committee plans to enlist the 
financial aid of industry to the sum of $200,000. 

Two vital points back up the Committee's 
fight against the wasteful forces of corrosion. 
The current need is targeted on (1) increased 
fundamental scientific data and (2) close co- 
operation among scientists in electrochemistry, 
physical metallurgy, solid-state physics, nuc- 
lear physics, surface chemistry and physics, 
reaction, and others. 

Establishment of a Corrosion Research 
Council with members chosen from American 
and Canadian technical societies, together 
with delegates from the sponsoring industries, 
would follow the expected financial backing by 
industry. 

Members of the organizing committee, in 
addition to Dr. Uhlig, are A. V. Astin, direc- 
tor, National Bureau of Standards; F. L. 
LaQue, vice-president and head of Develop- 
ment and Research Division, International 
Nickel Company, Inc.; W. J. Sweeney, vice- 
president, Esso Research and Engineering 
Company; R. M. Burns, former director of 
Bell Telephone Laboratories Chemical and 
Metallurgical Research Division; R. B. Mears, 
manager, Applied Research Laboratory, U. S. 
Steel Corporation; and R. M. Wick of Bethle- 
hem Steel Company, chairman of the Inter- 
society Corrosion Committee. 

Direct contact may be made with The 
Engineering Foundation at 29 West 39th 
Street, New York 18, N. Y., or with any 
organizing committee member by industrial 
leaders willing to help defeat this troublesome 
and expensive industrial enemy. 


ASME Publishes Nuclear- 
Science Glossary 


Wuen is a barn not a barn? When is a 
doughnut (donut) not to be dunked? These 
terms and hundreds of others in current usage 
in the nuclear field are defined in “‘A Glossary 
of Terms in Nuclear Science and Technology,”’ 
recently published by ASME. 

The compilation of the glossary was co- 
ordinated under the direction of the National 
Research Council and represents the contribu- 
tions of 21 technical societies and organizations. 

The 189-page glossary, for the first time, 
incorporates all the nine sections, which 
originally were published separately. The 
glossary may be purchased from the ASME 
Order Department, 29 West 39th Street, 
New York 18, N. Y., for $5 a copy. The 
individual sections also are available from the 
ASME Order Department as follows: Section 
1, Physics, $2.50; Section 2, Reactor Theory, 
$1.50; Section 3, Reactor Engineering, 75 
cents; Section 4, Chemistry, 60.cents; Section 
5, Chemical Engineering, 60 cents; Section 6, 
Biophysics and Radiobiology, 60 cents; 
Section 7, Instrumentation, $1; and Sections 
8 and 9, Isotopes Separations and Metallurgy, 
$1.20. 
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Executive Committee; ASME President David W. R. Morgan; Division Award; 


Three ASME Members receiving the Management Division Award for outstanding 
contribution to engineering management. Left to right are David W. R. Morgan, 
ASME President; Louis E. Newman, chairman, Management Division, making the 
presentation; the three recipients, H. B. Maynard, president, Methods Engineering 
Council; C. E. Bullinger, professor and chairman, department of industrial en- 
gineering, The Pennsylvania State University; T. A. Marshall, Jr., assistant secre- 
tary, ASME; and L. W. Wallace, consultant, Rock Island Arsenal, member of first 
Management Executive Committee, and past-chairman of ASME Management Divi- 
sion, looking on. 
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Banquet Speakers. Seated at the speakers’ table, Jeft to right, member of first management conference and past-chairman, 
are: C. A. Jurgensen, member of ASME Management Division Management Division; L. E. Newman, chairman, Manage- 
Executive Committee; R. G. Hess, member, Management ment Division; H. B. Maynard, recipient of Management 
T. A. Marshall, Jr., assistant secretary, 
Thompson Chandler, vice-president, ASME Region V; C. E. ASME, and recipient of Management Division Award; C. E. 
Richards, chairman, ASME Cleveland Section; L. W. Wallace, Bullinger, recipient of Management Division Award. 


More Engineering at Less Cost Explored During 


ASME Engineering Management Conference 


More than 300 engineers gathered in 
Cleveland, Ohio, March 23-24, to ex- 
plore new avenues and examine existing 
ways and means of obtaining “More 
Engineering at Less Cost.” This theme 
was the motivating idea of the Third 
Annual ASME Engineering Management 
Conference, which was held at the Hotel 
Statler. Many problems relating to the 
development of managerial talent in engi- 
neers were covered in technical papers 
and discussion periods during the four 
scheduled sessions dealing with selec- 
tion and training, better methods, stand- 
ardization, and administration. (See 
June, 1955, MECHANICAL ENGINEERING, 
pages 540 to 542, for digests of eight 
of the papers. Others have been, or will 
be, published as features.) ASME Presi- 
dent David W. R. Morgan was the prin- 
cipal speaker at the conference banquet. 
In his talk, “What We Can Do to Im- 
prove Engineering,” he attributed the 
shortage of engineers to a situation in 
American secondary schools. While 
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Availability List for 1955 ASME 
Management Conference Papers 


Tue Papers in this list are available in sepa- 
rate copy form until Jan. 1, 1956. Please 
order only by paper number; otherwise the 
order will be returned. Copies may be pur- 
chased from the ASME Order Department, 
29 West 39th Street, New York 18, N. Y.; 25 
cents per copy to ASME members; 50 cents to 
nonmembers. 


Paper 
No. Title and Author 

55—MGT-1  Rigidity—The Unknown Cost- 
Reduction Factor, by C. A. 
BIeRLEIN 

55—MGT-2 Progressive Management and 
the Engineer, by J. H. Erxus 

55—MGT-3 Co-Operative Training, by C. 
F. Rosy 

55—MGT-4 Human Relations in Industry, 
by Lyp1a G. Giperson 

55—MGT-5__ Better Jigs and Fixtures at 
Less Cost, by M. J. Loox 

55—MGT-6 Streamlining Drafting Opera- 
tions, by A. H. Rau 

55—MGT-7 Recruiting and Training Engi- 
neering Graduates for In- 
dustry, by R. E. Sprenxie 

55—MGT-8 Get More Mileage From Your 
Engineers, by G. Kuz1s 

55—MGT-9 How Management Engineers 
Can Accomplish More, by 
V. M. Gein 

55—MGT-10 Planning Tomorrow's Engi- 
neering Budget, by C. R. 
SUTHERLAND 

55—MGT-11 More Engineering at Less 
Cost Through the Use of 
Standard Parts, by C. Arns- 
WORTH 





schools are adding facilities and increas- 
ing their teaching staffs, it is “‘interesting 
to note that a very substantial amount of 
facilities are devoted to extra-curricular 
activities.” Facilities required for the 
teaching of mathematics, science, and 
physics are minimized and neglected in 
many cases. He cited a recent report of 
the Engineers Joint Council to highlight 
the dilemma. Of those graduated from 
teachers’ colleges in 1954, only 264 ac- 
cepted science and physics teaching 
posts. At the luncheon on March 23, 
C. R. Sutherland, Mem. ASME, assist- 
ant chief engineer, Reliance Electric & 
Engineering Company, Cleveland, Ohio, 
discussed “Planning Tomorrow’s Engi- 
neering Budget.” G. Brooks Earnest, 
president of Fenn College, spoke on 
“The Professional Status—Unionization 
Problem” at the luncheon the following 
day. This conference was one of the 
events planned for this year by the So- 
ciety as part of its 75th Anniversary 
observance. 
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Members of Industry and ASME discussing the Conference theme, ‘‘More Engineering 
at Less Cost."’ Left to right are: C. R. Sutherland, luncheon speaker, assistant chief 
engineer, Reliance Electric & Engineering Company, Cleveland, Ohio; Thompson 
Chandler, head, Engineering Service Division, research and development department, 
Carbide & Carbon Chemical Company, Union Carbide & Carbon Corp., South Charles- 
ton, W. Va., and vice-president, ASME Region V; ASME President David W. R. 
Morgan, vice-president, Westinghouse Electric Corp., Pittsburgh, Pa.; Warner Seely, 
vice-president, Warner & Swasey Company, Cleveland, Ohio; Edwin Crankshaw, 
chief engineer, Cleveland Graphite Bronze Company, Cleveland, Ohio; Colin Car- 


michael, editor, Machine Design, Penton Publishing Company, Cleveland, Ohio. 
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Over-all view of the Engineering Management Conference Banquet, March 23, held 


at the Hotel Statler, Cleveland, Ohio 
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Stanislav Spacek, famous Czech leader 
in management, who died in November, 
1954 


Stanislav Spacek,1876—1954 


L. W. Wallace Pays Tribute 
to Dr. Spacek 


STANISLAV Spacek, internationally fa- 
mous leader in the field of management, 
died in November, 1954, at his home in 
Prague, Czechoslovakia, after a long 
illness 

Among his many friends in the United 
States, who paid tribute to his memory, 
Lawrence W. Wallace, Fellow ASME, 
consultant, Rock Island (Ill.) Arsenal, 
who knew Dr. Spacek for many years, 
had this to say: 


“‘When I went to Washington in 1921, as 
Executive Secretary of American Engineering 
Council, Dr. Spacek was among the very first 
people I met, and from that time until he left 
the Embassy (about 1925, as I remember) 
there was seldom a week that we did not have 
a visit. 

‘From the beginning he manifested great 
eagerness to learn the methods of American 
management. In fact, I have known no one 
more eager nor more appreciative of the op- 
portunity given him to learn of the American 
ways of life. 

“In the early 1920's, the Czechoslovak 
Embassy was the spearhead for the organi- 
zation of visits to the United States by nu- 
merous groups of industrialists, government 
officials, and students from Czechoslovakia. 
It was my privilege to work with both Dr. 
Spacek and Dr. Stepanek in arranging these 
tours and obtaining permission therefor from 
the managements of various industries through- 
out the United States. Dr. Spacek was always 
in the forefront of interest, helpfulness, and 
guidance for these groups. A very important 
aspect of this program was making arrange- 
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ments with manufacturers whereby students 
from Czechoslovakia would spend one year or 
more in American plants learning methods of 
our management. On landing in the United 
States, it was invariably the custom for these 
student groups to come to Washington as guests 
of the Embassy; and the last thing before 
returning to Czechoslovakia, they were again 
guests of the Embassy. Thus ‘before and after 
taking’ so to speak, these young men came in 
contact with the clear vision and lovable 
character of Dr. Spacek. 

‘When we began the study of Waste in 
Industry, in January, 1921, Dr. Spacek fol- 
lowed every move with deep interest and 
enthusiasm. He knew intimately how the 
study was organized and conducted, and the 
results obtained. Even before the comple- 
tion of the report, but after he had had some in- 
sight as to the character of the findings which 
would be reported, he began to discuss with 
me the possibility of a limited number of 
American engineers and industrialists visiting 
Czechoslovakia for the purpose of touring its 
industry and giving suggestions as to how 
management might be improved. Frank 
Gilbreth, about this time, had spent some 
time in Czechoslovakia and therefore knew of 
the conditions, the spirit of the people, and 
their eagerness to adapt some of the best 
American management principles to their 
enterprises. He therefore had many conver- 
sations with Dr. Spacek. 


Steps Toward CIOS 


‘Dr. Stepanek also became interested, and 
the three of us had many conversations, 
finally concluding that the matter was of such 
gteat importance to many European countries 
other than Czechoslovakia that thought 
should be given to having an International 
Management Conference to which many 
European countries would be invited to send 
representatives. Through Drs. Stepanek and 
Spacek this thought was officially taken up 
by the Czechoslovak Government—really 
Dr. Masaryk, the President—and thus the 
First International Management Congress 
[in Prague, 1924, which subsequently led to the 
formation of CIOS] was born. It can be said 
that the person who, above all others, nur- 
tured its conception and birth was Dr. Spacek. 
The preliminaries were pounded out at the 
Czechoslovak Embassy and in the office of 
American Engineering Council—which gave 
its offical approval—then other societies 
were brought in. What happened after that 
is a matter of history. 

“Dr. Spacek was one of the very first to 
request that Waste in Industry be translated 
and published in the Czech language, which, 
of course, was authorized. Following this it 
was translated in part or in full in Polish, 
French, Italian, and German. So it can be 
said Dr. Spacek was the spearhead, not only 
in his own country, but in the improvement 
of management in other European countries 
through the translation and circulation of 
Waste in Industry as well as through the In- 
ternational Management Congress movement. 

“Those of us who attended the First Inter- 
national Management Congress in Prague 
in 1924, will never forget that behind the stage, 








as it were, there was a motivating, devoted 
soul who contributed his best to making the 
Congress a success; and who, moreover—and 
probably more importantly—endeavored to 
bring about better understanding between 
the peoples of the several nations. 

‘Throughout these many years I had the 
privilege of associating with Dr. Spacek rather 
intimately. There was always present in him 
humility and a certain degree of shyness—but 
alwaysanoble soul. It is my feeling that it is 
hardly possible to overstate a tribute to Dr. 
Spacek in terms of his personality, humility, 
devotion to the well-being of the peoples 
not only of his owr: country, but throughout 
Europe. The world has suffered from the 
tragedy of Czechoslovakia and the bridling 
of the souls of men such as Dr. Spacek."’ 


Industrial-Engineering Termi- 
nology 


Publication of the long-awaited ASME 
Standard on ‘“‘Industrial Engineering Termi- 
nology’’ was announced during the ASME 
Spring Meeting by L. E. Newman, chairman of 
the Management Division, and manager of the 
Education and Training Services of the General 
Electric Company, New York, N. Y. 

The project was begun in 1948 by the 
Management Division's Work Standardization 
Committee. In 1950 the International Com- 
mittee on Scientific Management (CIOS) 
recognized the need for international stand- 
ardization of terms by setting up a subcom- 
mittee on Management Terminology which 
was to limit its initial efforts to English- 
speaking countries. 

At the Ninth International Management 
Congress in Brussels, Belgium, in 1951, there 
were further emphatic demands for standardi- 
zation of terminology to end *‘Management's 
Tower of Babel,’’ as Baron Hugo de Haan, 
secretary-general of CIOS, described the 
prevailing situation. 

Spurred by these developments, the ASME 
Work Standardization Committee increased 
its output of technical definitions and organized 
a thorough procedure for their verification. 
Definitions were drawn up by an industrial- 
engineering expert and submitted for sugges- 
tions to 40 practicing management consultants, 
to an equal number of committee associates, 
and finally to the terminology committee of 
Australia, Canada, South Africa, and Great 
Britain. 

Prof. C. E. Bullinger, head of the industrial- 
engineering department at the Pennsylvania 
State University, and vice-chairman of the 
Work Standardization Committee, reviewed 
and co-ordinated the suggestions from all 
sources prior to final approval by the ASME 
Board on Codes and Standards. H. B. May- 
nard, president of Methods Engineering 
Council, Pittsburgh, Pa., is chairman of the 
committee and T. A. Marshall, Jr., is vice- 
chairman for international co-ordination. 
Other members of the committee are R. M. 
Barnes, C. B. Gordy, P. E. Holden, J. K. 
Louden, and D. B. Porter. 

Result of these painstaking efforts is a handy 
50-page compendium of 500 industrial-ne- 
gineering terms arranged in alphabetical order 
and running from the initial entry, ‘‘abnormal 
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reading,”"’ through ‘‘written standard prac- 
tice."” Definitions are as brief as practicable 
and can be unaerstood even by nonexperts in 
the field. 

Subjects range from elementary definitions, 
such as those for industrial engineering or for 
a standard itself, to an entire series of complex 
production terms. There are concise descrip- 
tions of the flow-process chart and the Simo 
chart, of the Gantt chart as well as the Gantt 
task and bonus plan, of job classification and 
evaluation, of process layout and work station. 

Various instruments such as the marstochron 
and the kymograph are also included. ‘*Ther- 
blig,”’ a term coined by Frank B. Gilbreth to 
designate subdivisions of work in his classifi- 
cation of physical motions and associated 
mental processes, is defined as follows: ‘The 
name of the basic work elements which are 
used in varying sequence and combinations to 
perform all manual and/or mental work."’ 

‘Industrial Engineering Terminology”’ fills 
an important place in the well-known series 
of ASME Codes and Standards for safe con- 
struction, operation, and testing of elevators, 
boilers, piping, and screw threads. Copies of 
the book are available from the Order Depart- 
ment, The American Society of Mechanical 
Engineers, 29 W. 39th Street, New York 18, 
N. Y., at $1.50 each. 


ASME “Portable” Library 


America’s largest portable engineering li- 
brary set up shop in the Lord Baltimore Hotel 
when The American Society of Mechanical 
Engineers opened its Spring Meeting in Balti- 
more, Md. 

Hundreds of engineers, businessmen, con- 
tractors, and technical educators flocked to the 
library, where their interest in one or more of 
the 225 technical books, periodicals, bibliog 
raphies, reference works, safety codes, stand- 
ards, power test codes, and miscellaneous 
pamphlets were available at prices ranging 
from 50 cents to $25 

The $25 applies to ASME’s best-selling 
Boiler and Pressure Vessel Code, a 900-page 
tome that represents one of the society's out- 
standing contributions to industrial and mari- 
time safety. 

Latest major addition to the library is the 
176-page American Standard National Plumb- 
ing Code, which was recently approved and 
published after 20 years of work. Its price is 
$3.50. 

ASME’s Publications Department does a 
$300,000-a-year business in books alone. Its 
output covers such subjects as applied mechan- 
ics, heat transfer, hydraulics, fluid meters, 
diesel engines, metals, management, gas and 
teheat turbines, machine-tool design, plumb- 
ing fittings and systems, and ‘‘bolts, nuts, 
fivets, screws, and similar fasteners."’ 

Not all the publications are technical. 
“Partners for Life’’ told the story of Frank 
and Lillian Gilbreth long before ‘‘Cheaper by 
the Dozen’’ saw print. One of seven biogra- 
phies published by ASME, it tells the story of 
two of the Society's best-known members. 

Predicated 1 the success of the portable 
library at the Spring Meeting held in Baltimore, 
Md., the library was once again set up at the 
Hotel Statler in Boston, Mass., during the 
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ASME Diamond Jubilee Semi-Annual Meeting, 
June 19-23. 

As in the past the hundreds of member 
engineers and their guests, who attended the 
technical sessions and social events, flocked 
to the library to examine the latest Society 
publications. 


Careers for the Mechanical 
Engineer 


INTENDED, among a number of purposes, to 
interest prospective engineering students, a 44- 
page book, ‘‘Careers for the Mechanical Engi- 
neer,’’ has just been issued. It is the first of a 
series on various branches of the engineering 
profession. 

Several major companies have presented in 
the new publication a symposium indicating 
opportunities for mechanical engineers in di- 
verse fields of industry. Two pages are devoted 
to an article, ‘‘Planning Your Future,’ by 
T. A. Marshall, Jr., assistant secretary, 
ASME, and former secretary of Engineers 
Joint Council. 

“To the best of our knowledge, this is the 
first time that company information has been 
angled to a single category within the profes- 
sion,’’ says the publisher, Career Publications, 
Inc., 14 West 45th Street, New York 36, N. Y. 

Copies have gone without cost to about 7000 
Seniors and Juniors in mechanical engineering 
in 130 schools, to college-placement offices, 
and to concentrations of engineers in the 
Armed Forces. 

Single copies may be obtained from the pub- 
lisher at $1, plus 25 cents for handling. Dis- 
counts are given on orders in numbers of copies. 








Atomic-Energy Section 
to Be Featured at 


Chicago Power Exposi- 
tion 

AN ATOMIC-POWER section will be a 
feature of the Chicago Exposition of 
Power and Mechanical Engineering at 
the Chicago Coliseum, November 14 to 
18. The exposition will be held under 
| the auspices of The American Society 
of Mechanical Engineers, whose Nu- 
clear Engineering Division will pro- 
vide a program of technical papers in 
the field of atomic power for the So- 
| ciety’s concurrent meeting. Exhibits 
in the atomic-power section will dis- 
close phases of the application of atomic 
energy to power of special interest to 
mechanical engineers. 

The ASME has sponsored the Ex- 
position of Power and Mechanical Engi- 
| neering for many years, usually in the 
| biennial even-numbered years. This 
| year’s special Power Show was planned 
| 





as part of the Diamond Jubilee Annual 
Meeting in Chicago, climaxing the 
year-long celebration of the Society's 
75th year. 

The exposition is under the manage- 
| ment of the International Exposition 
| Company, 480 Lexington Avenue, 
| New York. E. K. Stevens is the ex- 
| position manager. 





Actions of the ASME Executive Committee 
At a Meeting at Headquarters, May 25, 1955 


A Meetine of the Executive Committee of 
the Council was held on May 25, 1955, in the 
rooms of the Society. David W. R. Morgan, 
chairman, presided. In addition to Mr. 
Morgan there were present: Frank L. Bradley, 
Thompson Chandler, and W. F. Thompson of 
the Executive Committee; Joseph L. Kopf, 
treasurer; E. J. Kates, assistant treasurer; 
L. N. Rowley, Jr., chairman, Finance Com- 
mittee; J. W. Barker, chairman, Organiza- 
tion Committee; William H. Byrne, vice- 
president; R. B. Lea, H. C. R. Carlson, and 
Joseph Pope, directors; C. E. Davies, secre- 
tary; O. B. Schier, 2nd, T. A. Marshall, Jr., 
D. C. A. Bosworth, assistant secretaries; 
and Paul R. Sidler, chairman, Professional 
Divisions’ Budget Committee. 


Boiler and Pressure Vessel Committee 


The Executive Committee approved a state- 
ment of policy on use of code symbols in ad- 
vertising for the marking of boilers, pressure 
vessels, and certain appurtenances which have 
been constructed and inspected in compliance 
with the ASME Boiler and Pressure Vessel 
Code. The statement is to be included in the 


body of the published Codes and sent to all 
Code Symbo: Stamp Holders. 


Participation in Meetings of Other 
Organizations 


A Policy on Co-Sponsorship, Co-Operation, 
or Participation by ASME in conferences ar- 
ranged and conducted by other organizations 
was approved for two years. Approval was 
given with the understanding that expendi- 
tures incurred under the Policy will be within 
the budget limits for ASME meetings and 
Professional Divisions’ operation. 


Publications Policies 


As part of the long-range program to deal 
with the increased volume of Society papers, 
the Publications Committee has had a special 
committee studying possible modifications in 
the present publications procedure. A com- 
prehensive report was submitted to the Board 
on Technology on May 23 which pointed out 
that time would not permit detailed recom- 
mendations with respect to all aspects of pub- 
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lication policy and that certain major policies 
should be the subject of continuing study. 
In the meantime, it was recommended that the 
present pricing and distribution policies for 
Transactions, the Journal of Applied Mechanics, 
and preprints be continued, including the 
policy of sending each member ten free pre- 
print coupons. 

The Executive Committee authorized con- 
tinuation for the present of these pricing and 
distribution policies. 


1956 National Meetings 


It was noted the following National Meet- 
ings were authorized for 1956: Spring Meet- 
ing, Portland, Ore., March 18-21, Multnomah 
Hotel; Joint ASME-EIC Meeting, Montreal, 
Que., Can., May 23-25; Semi-Annual Meeting, 
Cleveland, Ohio, June 17-21, Hotel Statler; 
Annual Meeting, New York, N. Y., Nov. 25- 
30, Hotel Statler. 


Film on Mechanical Engineering 


Mr. Marshall reported that the script of the 
proposed motion picture on mechanical engi- 
neering had been approved by the 75th An- 
niversary Committee. Photography will be 
started the second week in June and early in 
July a working film will be completed for re- 
view by society representatives. It is hoped 
to have the finished film ready to show at the 
Program Makers’ Conference on July 29. 

A suggestion was made that the film might 
be useful to industry and Mr. Marshall was 
asked to recommend prices for such sales. 


Resolution of Thanks 


It was voted to discontinue the adoption of 
the Resolution of Thanks at National Meetings 
of the Society and to establish as a continuing 
Society policy that the conveying of apprecia- 
tion and thanks of the Society to all those who 
participated in such meetings be the responsi- 
bility of the President and the Secretary. 


Section-Boundary Changes 


The following changes were authorized in 
Section boundaries: Counties of McDowell, 
Yancey, Mitchell, and Avery to be included in 
the Greenville, S. C., Section; counties of 
Rutherford, Kershaw, Darlington, Marlboro, 
and Fairfield to remain in the Piedmont- 
Carolina Section. 


Student Branches 


The following advice from John A. Mc- 
Pherson, Jr., chairman, Region IV Student 
Branch Committee, was noted: That it was 
agreed at the time of the allocation of counties 
from Atlanta, Savannah, Piedmont-Carolina, 
and Greenville Sections to the Central Savan- 
nah River Area that the University of South 
Carolina Student Branch would be assigned to 
the CSRA Section and the Student Branch at 
Clemson Agricultural College would remain 
in the Greenville Section. 

It was reported that the Toledo Section had 
taken over the Ohio Northern University 
Branch. 
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Student Contest 


Vice-President Thompson presented the 
suggestion from Region I that the winners of 
the Regional Student Branch Conference Prizes 
be brought together at a national occasion for 
the selection of a national prize winner. The 
vice-presidents were requested to review the 
suggestion and present their recommendations. 


Certificates of Award 


Certificates of Award were granted to the 
following retiring chairmen of Professional 
Divisions’ Executive Committees: John A. 
Worthington, Oil and Gas Power; and J. F. 
Lederer, Safety. 

The following retiring chairmen of Sections 
were granted Certificates of Award: R. L. 
Holloway, Jr., Canton-Alliance-Massillon; 
M. E. Kirkpatrick, Central Savannah River 
Area; W. L. Hartman, Columbus; ‘and A. H. 
Duncan, Kansas City. 

Certificates were also granted to the follow- 
ing retiring chairmen and representatives of 
Region III Committees: M. E. Silberger, 
Sections Committee; William E. Reaser, 
Student Branch Committee; A. W. Weber, 
Membership Development Committee; E. R. 
Birkicht, Civic Affairs Committee; W. N. 
Richards, Advisory Member, Publications 
Committee; J. W. Putt, National Membership 
Development Committee, representative; and 
F. C. Evans, National Civic Affairs Committee, 
representative. 

Arthur Gompf, chairman of the Baltimore 
Spring Meeting, April 18-22, 1955, and 
Ernest H. Hanhart and Louis E. Carter, co- 
chairmen, were granted certificates. 

Ray Hanson, chairman of the Detroit Sec- 
tion, 1949-1950, was granted a certificate. 


Gift to Society 


The President reported that Mrs. Walter C. 
Baker of Cleveland, Ohio, the widow of an 
ASME Member, had presented a gift of money 
to the Society. The Secretary was asked to 
express appreciation and thanks to Mrs. 
Baker. 


Elmer A. Sperry Board of Award 


Revised rules of award adopted by the Elmer 
A. Sperry Board of Award at its May 18, 1955, 
meeting were approved. 


ASME-EIC Initiation Fees 


The ASME-EIC International Council has 
agreed on a plan for reciprocal initiation fees 
with the Engineering Institute of Canada simi- 
lar to that in effect with the American Institute 
of Electrical Engineers. This will be presented 
to the Council at its meeting in Boston, Mass., 
for consideration. 


Conference in Canada 
Ata meeting of the ASME-EIC International 


Council held in Toronto, Ont., Can., May 13, 
the Potsdam Conference on ‘“Trends in Me- 











chanical-Engineering Education’’ was dis- 
cussed. It was suggested that a similar con- 
ference be held in Canada at the University of 
Western Ontario, London, Can., in October, 
1956. 

The Executive Committee voted to approve 
such a conference to be held in Canada in the 
fall of 1956. 


75th Anniversary Award 


Vice-President Chandler reported that he 
represented President Morgan at the annual 
dinner of the Engineering Institute of Canada 
and presented the special 75th Anniversary 
Award to Colonel L. F. Grant, president, 
Engineers’ Council for Professional Develop- 
ment. 


New Engineering Societies Building 


Attention was called to the action of the 
American Institute of Chemical Engineers 
regarding the proposed new engineering build- 
ing at its meeting on May 2, 1955. The 
AIChE Council indicated a definite interest 
in the proposed Engineering Center in Schenley 
Park, Pittsburgh, Pa., although it is not pre- 
pared to commit itself at this time. 


James Watt International Medal 


The Secretary reported that the 1955 James 
Watt International Medal was conferred upon 
Igor I. Sikorsky, nominated by ASME, at a 
meeting of The Institution of Mechanical 
Engineers in London, England, April 29, 1955. 


Appointments 


The following appointments on committees 
and joint activities were approved : 

Daniel B. Worth, Air Pollution Controls 
Committee; 

Charles A. Jurgensen, Research Committee 
on Engineering Administration; 

David W. R. Morgan, John Fritz Medal 
Board of Award, four-year term; 

Arthur M. G. Moody, Washington Award 
Commission, two-year term; 

William H. Thompson, ASA Sectional Com- 
mittee on Recommended Practice for Me- 
chanical Refrigeration Installations on Ship- 
board, B59; 

Robert Matters, A. W. Rankin, and H. A. 
Wagner, Joint ASME-ASTM Committee on 
Effect of Temperature on the Properties of 
Metals. 


Presidential Appointments 


The following presidential appointments 
were noted: 


Joseph Pope to Wallace Clark Award Lunch- 
eon for Col. Lyndali F. Urwick, May 24, 1955; 

R. E. Peterson to Stockholm Conference on 
Fatigue, May 25, 1955; 

Mervin B. Hogan, Inauguration of President 
and Annual Commencement, Utah State Agri- 
cultural College, Logan, Utah, June 3-4, 1955. 
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Junior Forum... 





Conducted by R. A. Cederberg,' Assoc. Mem. ASME 


The Young Mechanical Engineer in Sales 


By Cortland A. Bassett? 


Sgxuinc is a profession which depends on a 
number of basic requirements, and whether 
your product is a drill press, a pair of trousers, a 
box of doughnuts, a Yo-Yo, an idea, or just 
yourself, your success in selling depends on the 
same general factors. 

In selling, many things are assumed, such as 
product knowledge, integrity, loyalty, neat- 
ness, and a degree of personality. I do not 
wish to infer that these points are not of 
major importance because they are, but they 
are either self-developed or the result of hard 
work and are therefore within the reach of all 
individuals who desire them. 

The points that I do wish to emphasize are 
characteristics which depend on a certain in- 
tangible something inside you over which, toa 
large degree, you have no control. There are 
five major phases which come to mind. Asa 
mechanical engineer, taking up a life's work 
connected with the sales field, you must have these 
qualifications if you are to succeed. 

1 You must love your job—not like it! | was 
graduated from college with a degree in chem- 
istry, spent five years in the Army in a field 
connected with public relations, and came out 
looking for a position. Deep in my heart | 
felt that I could not be happy again working 
over a foaming test tube. I, therefore, de- 
cided to look for a position in sales. 

Although it meant learning the funda- 
mentals of a completely new field, I joined the 
company which I represent today (The L. S. 
Starrett Company of Athol, Mass.). I com- 
pleted the apprentice course which showed me 
how to manufacture and use the tools which I 
must learn to sell. To a large extent, the very 
people who gave me my technical training also 
helped me extensively in my sales training as 
my relationships with executives, adminis- 
trative personnel, foremen, and fellow work- 
men gave me an opportunity to ‘‘get along” 
with the types of people that I would later 
depend on for my success or failure. I love the 
job, and if I didn’t, I would change my field. 
For when you consider that more than one 
half of your awake hours are spent working at 
it or thinking about it, it becomes apparent 
that you must be thoroughly happy in the 
field that you choose. 

2 You must service your customer to death! 
This is a figurative statement which applies to 
any line of endeavor an individual may be in. 
The student in mechanical engineering must 
have an inherent desire to do a better job on 
his drawings than he believes the instructor is 
going to expect from him. The desire to do 


' Westinghouse Electric Corp., Radio- 
Television Division, Metuchen, N. J 
? Sales Engineer, L. S. Starrett Company, 


Athol, Mass. 
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the minimum necessary to get by is not enough. 
The customer in this case is the instructor. 

The mechanical engineer himself must have 
this same desire to more than completely 
satisfy his superintendent in each job that is 
assigned to him, and the design engineer must 
be a true salesman, for he must continuously 
consider his customer’s necessities and de- 
sires, or the tools that he designs will not sell 
to that same customer. 

The mechanical engineer in sales likewise 
will find that servicing his customer to 
death will be one of his major selling weapons 
against competition, because, in the final 
analysis, the man with the most good answers 
to the customers’ problems is the one who is 
going to receive the order. 

3 Be Yourself! There is frequently some- 
thing within the individual that makes him 
profess to be something that he isn’t or to 
know something that he doesn’t. I quote in 
part from a leading sports publication re- 
garding the play of the winning golfer on a 
crucial hole of the Master’s Tournament. 
‘His eagle, because of how it happened, will 
undoubtedly be referred to as long as golf is 
played. Eight thousand persons may have 
been lucky enough to have witnessed it but 
the count will certainly rise from year to year.”’ 
Why people do this is an intangible, but they 
do. The case of Douglas Stringfellow and his 
imaginary war exploits is another recent ex- 
ample. 

Many workers applying for a job in metal- 
working are asked if they can read a microme- 
ter. Many who do not have the slightest 
knowledge of using one claim they are familiar 
with it and are still looking for a job because 
the interviewer produces a micrometer and 
asks them to interpret a set reading. 

One of the biggest mistakes among salesmen 
occurs in the simple diversion of telling jokes. 
The recognized trade-mark of a salesman has 
always been his joke-telling ability, and so 
many try so hard and so futilely. Very few 
people (including salesmen) are imbued with 
the talent and timing for telling jokes and yet 
so many try, with the resulting ‘‘clink."’ 
Be Yourself! Do those things which you do 
best and eliminate those which you do worst. 
Improve on those which you do moderately 
well and you have one point of a good sales- 
man. 

4 Make decisions confidently! Many people 
will do almost anything rather than say ‘“‘yes’’ 
or ‘‘no."’ Inwardly, they just don’t feel like 
making a decision. They would much rather 
answer ‘‘Perhaps’’ or ‘‘Maybe’’ or “‘I'll see.”’ 
In sales you are working alone and many of 
your decisions must be your own. Confident 
salesmen usually become confident sales execu- 





tives and frequently confident company presi- 
dents. 

5 Like people! Some people like only those 
people who show a liking for them and will 
make friends only if you make the first move. 
They are reserved in their opinions of people 
and wait for the person to prove himself before 
warming to that person. The good salesman 
makes the first move, is immediately friendly, 
and waits for an individual to prove himself 
bad before even assuming the possibility. 
It is merely a matter of positive rather than 
negative thinking. If you don't like people, 
don’t go into sales. 

I would like to again mention the assumed 
requirements. Product knowledge is most 
important. It not only makes you confident, 
but it imparts confidence to the customer. As 
an example, if I were to go into an account and 
a bandsaw machine operator were to tell me 
that he was cutting aluminum on a certain 
name-brand bandsaw machine, I would re- 
mark immediately, ‘‘Oh yes, I think you will 
find that machine takes a 10-ft band and I 
would recommend a !/2-in-wide skiptooth 
blade run at 1500 ft per minute." That indi- 
cation of product knowledge would impart 
confidence to him. 

Integrity and loyalty need no explanation. 
But don’t be afraid to say, ‘‘I don’t know, but 
I'll find out."” Too many times, because we 
feel we should know an answer, we try to fool 
ourselves and our customer into believing we 
know. This is a weak sales policy. Neat- 
ness in yourself and in your work are obvious 
requisites for a good salesman. 

Personality cannot be judged by the old 
standards of the ‘‘dynamic salesman’’ but is 
based today on the development of the best 
points of an individual. 

In conclusion, the young mechanical engi- 
neer who knows his business well, likes the 
people he works with, and feels confident of his 
ability to make decisions has a good chance of 
succeeding in sales. The chances are that this 
man won't like his job—he’ll love it—and asa 
result will have an excellent chance of reach- 
ing the top in salesmanship! 


. . » Chairman's Corner’ 


Nuclear Engineering Division—Did you read 
about the formation of a Nuclear Engineering 
Division in the May issue of MecHANICAL 
ENGINEERING? Two Associate Members were 
appointed as Junior Advisers and each com- 
mittee (of the Division) was authorized one 
Junior Adviser. If any of you are interested in 
the work of this division you can really get in 
on the ground floor by dropping a line to the 
Chairman, A. C. Pasini, Detroit Edison Com- 
pany, 2000 Second Avenue, Detroit 26, Mich. 


Gas Turbine Division—Along the same line 
there is still room for a couple of good men in 
the Gas Turbine Division. If you're interested 
let me know and I'll pass the word along. 


Board on Education and Professional Status— 
One of my functions as chairman of the 
Junior Committee is to be a member of the 





3 Charles T. Miller, Chairman, National 
Junior Committee, 45 River Drive, Passaic, 
N. J. Assoc. Mem. ASME. 
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Board on Education and Professional Status. 
One of the reasons I have this function is 
so I may pass along any problems that you 
Associate Members may have which fall within 
the scope of this committee. A case in point 
is that of an Associate Member who lives in 
Ohio, but is desirous of getting registered in 
New York. The drawback is the require- 
ment of the New York Registration group that 
Associate X is to provide several names of 
engineers registered in New York for recom- 
mendation. We do not have a solution to this 
problem as yet but hope to have it in time for 
the next edition. This is but one way that we 
canhelpyou. If you have a matter which is of 
concern to you, we would like to hear about it. 


Society for Visiting 
Scientists Established 
in London, England 


Tue Society for Visiting Scientists, 5 Old 
Burlington Street, London, W.1., was estab- 
lished in the spring of 1944. The society seeks 
to be a focus for all scientists visiting the 
United Kingdom and to put them in touch 
with British scientists and with one another. 
The society aims to provide and encourage an 
active exchange of scientific thought and dis- 
cussion between scientists of the UK and 
scientists from overseas. 

The House of the society provides many 
accommodations among which is included 
some residential accommodation. In addition, 





NSF Funds for Refrigeration 
Congress ‘ 


Tue National Science Foundation has 
decided to provide financial assistance 
for a limited number of engineers and 
scientists to attend the Ninth Inter- 
national Refrigeration Congress to be 
held at Paris, France, from Aug. 31 to 
Sept. 8, 1955. Application forms for 
these travel grants may be obtained 
from the National Science Foundation, 

Washington 25, D.C. The closing date 
is July 15, 1955. 








— 


an information service is provided which is 
open to all members. Any scientist arriving 
in England can, if he wishes, proceed at once 
to the House and be given such advice and in- 
formation as is available and details of how he 
may apply for membership. A number of re- 
ceptions have been held in honor of groups of 
allied scientists visiting Britain, who have had 
an opportunity of meeting at the House their 
British and overseas colleagues. 

One of the most stimulating of the society's 
activities has been the holding of discussion 
meetings on subjects of general interest to 
scientists. 

The society's Council includes among its 
members scientific representatives of several 
countries, as well as many distinguished 
British scientists. The president and chair- 
man is Prof. A. V. Hill. 


Engineering Societies Personnel Service, Inc. 


Tuese items are from information furnished 
by the Engineering Societies Personnel Serv- 
ice, Inc., in co-operation with the national 
societies of Civil, Electrical, Mechanical, and 
Mining and Metallurgical Engineers. This 
Service is available to all engineers, members, 
or nonmembers and is operated on a nonprofit 
basis. 

In applying for positions advertised by the 
Service, the applicant agrees, if actually placed 
in a position through the Service as a result of 
an advertisement, to pay a placement fee in 
accordance with the rates as listed by the 
Service. These rates have been established 


New York 
8 West 40th St. 


Chicago 
84 East Randolph St. 


Men Available! 


Mechanical Engineer, PhD, interested in ap- 
plied mechanics and experimental stress analysis. 
Desires a research or teaching position. Me-229 


Industrial Engineer, 26; BME; three years’ 
experience in plant layout, methods, procedures; 
including organization and direction of plant-lay- 
out program for well-known manufacturer. 
Desires position with broader responsibilities. 
Prefers Northeast. Me-230. 


Mechanical-Electrical Engineer, 44; 21 years’ 
experience in operation, construction, and design 


1 All men listed hold some form of ASME 
membership. 
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in order to maintain an efficient nonprofit per- 
sonnel service and are available upon request. 
This also applies to registrant members whose 
availability notices appear in these columns. 
Apply by letter, addressed to the key number 
indicated, and mail to the New York office. 

When making application for a position 
include six cents in stamps for forwarding ap- 
plication to the employer and for returning 
when necessary. A weekly bulletin of en- 
gineering positions open is availabie at a sub 
scription of $3.50 per quarter or $12 per annum 
for members, $4.50 per quarter for nonmembers, 
payable in advance. 


San Francisco 
57 Post St. 


Detroit 
100 Farnsworth Ave. 


of utility-steam-generating stations. Me-231- 
245-Chicago. 
Mechanical Engineer, 28; BSME; two years’ 


experience co-ordinating expansion of turbine- 
laboratory facilities, specification and report writ- 
ing; three years’ experience as supervisor drop- 
forge; one and a half years’ experience in manu- 
facture power-plant equipment. Desires domes- 
tic or foreign employment. Me 232 


Industrial Engineer, 30, married; ME; seven 
years’ machine-shop and methods- -engineering 
background; cost reduction, analysis of produc- 
tion costs, plant layout. Four credits required 
for MS(IE). Desires position analyzing business 
operations. Me-233. 


Mechanical-Industrial Engineer, desires posi- 





tion in management, consluting, or small-plant 
metalworking industry. Four years project en- 
gineer in aircraft-engine development; four years 
sales and contract engineer in heating, air-condi- 
tioning industries; BAE, MME, PE in N. Y. and 

. J. Completing work toward doctorate in 
industrial and management engineering. Willing 
to travel, but desires N. Y. metropolitan area. 
Me-234. 


Production Engineer, 27, single, BSME; one 
year heavy-machine tooling, processing, plant 
layout in ordnance work; one year contact en- 
gineering automotive-assembly plants, improving 
tooling, methods, and quality; two years’ auto- 
motive press-shop supervisor, heavy automation 
program, tooling, production planning. Desires 
production-engineering or technical sales position. 
Me-235. 


Positions Available 


Instructor or Assistant Professor, MSME, to 
teach heat subjects and normal mechanical-en- 
gineering laboratories. Should be active in tech- 
nical and professional organizations. Salary and 
academic rank open. Position starts September, 
1955. Midwest. W-1169. 


Design Engineer, mechanical graduate, at least 
ten years’ supervisory experience covering design 
and layout of air-conditioning systems in com- 


mercial, industrial, and process buildings. $8000- 
$10,000. Eastern Pa. W-530 
Engineers. (a) Assistant works manager, 


28-38, graduate mechanical, several years’ ex- 
perience in all phases of engineering control over 
tooling and processes; analysis of production 
proplems; trouble shooting on high-volume con- 
tinuous-production equipment, etc. Practical 
experience in machine-shop practice and tooling 
essential; knowledge of basic machine design, as 
applied to special automatic machinery desirable. 
Midwest. (6b) Mechanical development engineer, 
28-38, graduate mechanical, with a leaning to- 

ward electrical engineering. Should have a mini- 
mum of four years’ experience in creating and 
building special-purpose high-speed automatic or 
semiautomatic machinery, preferably in the soft- 
goods or consumer-goods machinery field. Conn. 
W-1542. 


Design Engineer, eight to ten years’ experience 
in the design of steam-power-plant equipment, 
boiler auxiliaries. Should have power-plant ex- 
perience or at least know about power-plant re- 
quirements. Will work closely with manufactur- 
ing and research department. Position will lead 
to that of chief engineer so should have adminis- 
trative ability. Salaryopen. Pa. W-1550. 


Instructor, master’s degree in mechanical en- 
gineering or naval architecture and marine en- 
gineering, with some teaching experience. Will 
teach strength of materials and machine design or 
elementary naval architecture and propeller de- 
sign. $4800, to start, for ten-month academic 
year. N. Y. metropolitan area. W-1562. 


Chief Engineer, 35-50, graduate, capable of 
heading up operating division, for a manufacturer 
of hydraulic equipment. To $20,000. East. 
W-1566. 


Junior Engineers, mechanical or civil, for draft- 
ing office and field engineering covering gasoline 
stations and bulk terminals. $4800-—$5400. 
N. Y. metropolitan area. W-1569(b). 


Industrial _Engineers, graduate mechanical or 
industrial, 25-35, at least two years’ industrial- 
engineering experience, to assist any and all de- 
part ments and divisions by recommending changes 
that will achieve better and cheaper.operations, 
for manufacturer of sensitive tapes. About 
$6000. N.J. W-1573. 


Manager, engineering division, graduate me- 
chanical, up to 50, at least ten years’ experience in 
administrative work, to act as administrative chief 
engineer of a department of 30 people. will su- 
pervise research development and design follow 
projects through to production for a Be re 
turer of dairy equipment. $11,000, or more de- 
pending on experience. Employer will pay fee. 
N. Y. State. W-1590. 


(a) Instructor, for me- 
chanical-engineering department, to teach en- 
gineering drawing and descriptive geometry. 
(6) Instructor or assistant or associate professor, 
to teach undergraduate and graduate work in 
mechanical engineering. (c) Instructor, in me- 
chanical engineering, to teach in the field of metal 
processing, which may be combined with either 
engineering drawing or mechanical-engineering 
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impulse steam traps 


YARWAY Impulse Steam Traps and Fine Screen Strainers 
are stocked and sold by more than 250 convenient 
local distributors. Write for name of one nearest you. 





STANDARD 


STEAM TRAP 


The standard YARWAY 
Impulse Steam Trap serves all 
normal trapping requirements. 
Factory set to operate without 
adjustment at all pressures 
from 20 psi to 400 psi (Series 60) 
and 600 psi (Series 120). 

For pressures below 20 psi, 
merely remove split washer. 

















Numerous advantages like: 
small size 
quick heating 
steady temperatures 
stainless steel construction 
one moving part 
non-freezing 
low cost 


More than 900,000 used 
throughout industry. 


Write for YARWAY 
Bulletin T-1740. 




























HIGH PRESSURE, 
INTEGRAL-STRAINER 


STEAM TRAP 


YARWAY Integral Strainer 
High Pressure Impulse Steam 
Traps operate on some of the 
highest pressure steam lines 

in the country. Same operating 
principle as the standard 
YARWAY Impulse Trap. 
Strainer built into trap. 



















Ample capacity when system 
is being “‘warmed up’’—yet will 
handle relatively small 
amounts of high temperature 
condensate without losing 
prime. Six sizes— 14’’ to 2”. 
Pressures to 1500 psi 

(flanged ends) or 2500 psi 
(welding ends). 


Write for YARWAY 
Bulletin T-1740. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
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laboratory Instructor, $4020 -$5820; assistant 
rofessor, %5160-$7560 associate professor, 
$5760—$8760; professor, $6540-$10,740 a year. 


New England. W-1593. 

Chief Engineer, not over 50, good administra- 
tor; some experience in installation and engineer- 
ing of heavy equipment in the basic steel indus- 
try. Knowledge of forging, casting, etc.; familiar 
with combustion. Company will pay placement 
fee. $12,000-$15,000. Western Pa. W-1596. 


Superintendent of buildings and grounds, me- 
chanical graduate, at least ten years’ experience, 
three or four years of which were supervisory. 
Must be familiar with all trades and skills. $10- 
000-$12,000 Long Island, N. Y. W-1600. 


Packaging Engineer, mechanical or industrial 
graduate, manufacturing and packaging experi- 
ence covering building materials or household 
products. $6600. Newark, N. area. W- 
1601. 


Chief Industrial Engineer, up to 50, at least 
five years’ experience in supervising engineering 
department on heavy mechanical equipment. 
Must be good administrator; have good know- 
ledge of combustion and mechanical engineering. 
Will supervise engineering department consisting 
of project, combustion, electrical, mechanical, and 
product engineers on heavy industrial equipment. 
$15,000. Pa. C-3086. 


Insurance Technical Adviser, mechanical, up to 
45, at least three years’ experience in research or 


production of electromechanical equipment; in- 
stallation experience useful. Knowledge of elec- 
tromechanical equipment in general. Will do in- 
spection of insurance risks, appraisal, and adjust - 
ments on a broad type of electromechanical equip- 
ment, for insurance company. $6000—$9000. 
Some traveling. Chicago, Ill. C-3089. 


Project Engineer, mechanical or electrical, at 
least two years’ experience in small-product de- 
sign or development such as small maintenance 
tools, to develop and design new products, rede- 
sign old products; some field work with customers. 
$5400-$7800. Employer will negotiate fee. II. 
C-3095. 


Project Engineer, mechanical, to 45, at least 
three years’ experience in project work on fast- 
moving machinery such as packaging, printing, or 
paper-folding equipment; knowledge of printing 
helpful. Will do project work in design, main- 
tenance, and installation of very fast- ae 
light-automatic machinery. Up to - 0,000. 
Employer will negotiate fee. Ill. C-317' 


Instrumentation Superintendent, process plant’ 
graduate, to 45, experienced in instrument systems 
and control for chemical-process plant; able to 
develop methods; apply commercial instruments; 
modify existing or new equipment; supervise 
hourly electric and instrument and maintenance 
men in repair shops, plant, and engineering de- 
partment. Responsible for all instrument work, 
planning, service, operation, maintenance, and re- 
pair. $9000. San Francisco Bay area. S-119 


Candidates for Membership and Transfer in the ASME 


The application of each of the candidates listed 
below is to be voted on after July 25, 1955, pro- 
vided no objection thereto is made before that 
date and provided satisfactory replies have been 
received from the required number of references. 
Any member who has either comments or objec- 
tions should write to the Secretary of The 
American Society of Mechanical Engineers im- 
mediately. 


New Applications 


For Member, Associate Member, or A filiate 


AMBLARD, Marcet E., Charleston, W. Va 
ANDERSEN, VAN STERNER, Park Forest, Ill. 
ANDERSON, Car H., Bridgeport, Conn. 
ARMSTRONG, ASA W.. Arlington, Va. 

Aro, Ants, Akron, Ohio 

ARYANPOUR, HOUSHANG, Teheran, Iran 
ASHTON, ALBERT A., Houston, Texas 
Bacon, THomas S Dallas, Texas 

BALty, GERARD, Mexico, D. F., Mex. 
BENSON, JAMES W. L., Elkin, N. C. 
BERGEN, Harovp A., St. Joseph, Mich. 
BerGtIn, Ropert F., Dearborn, Mich. 
BERLIEN, Doyne B., Charleston, W. Va. 
Brsuop, Joun G., Jr., F Fairhope, Ala. 
Boypb, Davin E., Cuba, N. 

BRANSTROM, FRANK O., South Euclid, Ohio 
BROCKMAN, FREDERICK W., Baltimore, Md. 
Brown, E. WILLIAM, Newnan, Ga. 
Brown, JAmes T., Albuquerque, N. Mex. 
Burrvap, Cart A., Jr., Philadelphia, Pa. 
Buk, GeorGce K., Los Angeles, Calif. 
Carson, Harovp A., Schenectady, N. Y. 
CARROLL, Paut F., Glenview, III. 

CHuerryY, Harorp, Erie, Pa. 

CHITTENDEN, WiiuraM A., Chicago, III. 
Coss, ALLAN E., Burbank, Calif. 

Coss, Ciype E., Burbank, Calif. 

Conen, Lewis, Richmond Hill, N. Y. 
Coursey, Epwarp G., Augusta, Ga. 
Cowner, Jack L., Towanda, Pa. 

Cox, Joun F., Jr., Passaic, N. J. 

Dapora, Ev1anou K., Trenton, N. J. 
Davipson, EuGene §S., Brooklyn, N. Y. 
Day, En-CHAo, Taiwan, Formosa 

Day, Rosert W., Amherst, Mass 

Dosstn, Ross L., Peterborough, Ont., Can. 
Dockery, Jerry C., South Pasadena, Calif. 
DONNELLY, Cyriv F., Charleston, W. Va. 
Evans, Tep C., Wellsville, N. Y. 

EVANS, WILLIAM B., Huntington Park, Calif. 
Fev_peck, Davip K., Washington, D. C. 
FERNANDEZ, JOSE F., Fort Worth, Texas 
FISHER, FRANKLIN G., Reading, Pa. 
FLETCHER, C. NorRMAN, Cheshire, England 
Foster, Arcu L., Dallas, Texas 

FowpENn, WILBUR M. M., Jr., Annadale, Va. 
FRANK, Ear E., Kenmore, N. Y. 
FREDERICK, EDMUND, Mt. Vernon, Ohio 
FREEDMAN, Jerrrey C., Brooklyn, N. Y. 
GALLAGHER, Joun J., Irvington, N. J. 
GAMBERTON, JAMES H., New York, N. Y. 
JEREN, LorENzoO D., Lake Jackson, Texas 
GLADDING, JAMES N., Jr., Mobile, Ala. 
GRANT, DONALD C., Orange, Calif. 
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GRAntTz, Howarp E., Schenectady, N. Y. 
GutperRo, ALFRED L., La Canada, Calif. 
HastLam, WILForD L., Los Angeles, Calif. 
HEALD, BENJAMIN C., Jr., Dallas, Texas 
HERNANDEZ, H. PAut, San Francisco, Calif. 
HIRSCHBERGER, CARL R., Brooklyn, N. Y. 
Hovwuipay, Ivar M., Los "Angeles, Calif. 
Horn, Epw ARD P., Wellsville, Bas. Bs 
JANNETT, FRED J., Roselle Park, N. J. 
Jounson, G. LAWTON, Lyme, N. H. 

Karr, CHARLES L., Jr., Oslo, Norway 
KINNEY, Rospert C., Lake Jackson, Texas 
KNIPPENBERG, Henry W., Hartsdale, N. Y 
Kosara, Towru, Tiffin, Ohio 

KRAMER, FRED A., JR., Clayton, Mo 
KRAUTER, DONALD W., Scotia, N. Y. 
KUBLER, FRANK M.., Pensacola, Fla. 
LatrD, Husert C., Chicago, Il 

LANNING, HAROLD =. Topeka, Kansas 
LAROBARDIER, LAMONT M., Closter, N. J. 
LEECH, JosEPH A., Chicago, Ill. 
LEHNERT, JOHN, Massillon, Ohio 
LEONARz, Emit A., Mexico, D. F., 
LITMAN, JAMES, Los Angeles, Calif. 
Logs, Cart M., Jr., New York, N. Y. 
Lounpbon, Davin A., Evreux (E —_. France 
LYNCH, Joun Mies Levittown, N. 

MALLETT, HoRACE G., rw sas tear x. ¥. 
MANOGG, CHARLES D., New Milford, N. J. 
MARINO, DANIEL, JR., Boyaca, Colombia, S. A. 
MARrTINY, WALTER, J., Jr., Schenectady, N. Y 
MASSELL, CHARLES B., Toronto, Ont., Can. 
MAYNARD, EpwiIn P., Jr., Lake Jackson, Texas 
McC.uIinTockK, ROBE “ Brooklyn, N. Y. 
McDonatp, Dantet J., Jr., Philadelphia, Pa 
McFAtts, Davin L. Ti Miae ; ad 

McLANgE, DANIEL J., JR., Schenectady, N. Y. 
MENIRU, GODWIN U., Toledo, Ohio 

MEYER, RAYMOND, Massillon, Ohio 

Miver, Dante R., Schenectady, N. Y 
MOonNTEATH, GorRDON G., Ottawa, Ont., Can 
MoruwartT, RONALD F., Union, N. J. 
NEvUHART, Davip S., Omaha, Neb. 

Nose, Joun A., Bloomington, IIl. 

NoriecGa, Jorce A., Buenos Aires, Argentina 
Ovsen, Harpy L., Redondo Beach, Calif. 
PARHAROGLU, GEORGE H., Istanbul, Turkey 
PARKER, CLAUDE Z., Los Angeles, Calif. 
PARKER, KENTON i , Jr., Glendale, Calif 
PAULETTA, CARL E., Wellsville, N. V¥ 
PLUMB, Wit 1AM W., Atlanta, Ga. 
PLUMMER, DrreK A., Greenwich, Conn. 
Porter, WILuraM R., Willowdale, Ont., 
Powet., Rosert D., Norwood, Ohio 
PREIS, HERMANN, Alliance, Ohio 
PRILLAMAN, LuTHER A., Atlanta, Ga. 
PRUESSMAN, WILL, Schenectady, N. Y. 
Rrevet, RAvpuH H., East Cleveland, Ohio 
Rossins, Bruce A., San Francisco, Calif. 
RoOcHE, WARREN F., Arlington, Mass. 
Roru, Et B., Portsmouth, H. 

RuBEY, ROBERT 1m Philadelphia, Pa. 
RuBy, GEORGE M.. Des Moines, Iowa 
Runo, WituiaM R., Clifton, N. J. 

SANN, Rosert I., New York, N. Y. 
SAREEN, KrisHna S., Manchester, England 
ScumittT, CHARLES R., Philadelphia, Pa. 
ScnHuRMAN, GLENN A., La Habra, Calif. 
Sepenrti, Iraj, Khoramshahr, Iran 


Mex. 


Can 








SHANK, MaurRIce E., Cambridge, Mass. 
SHOEMAKER, RoBert C., Portiand, Ore. 
Sprow, Earnest A., Spokane, Wash. 
Stapir, Kraus B., Hamburg, Germany 
SULLIVAN, Witt1aAM F., Eastview, Ont., 
SunpBy, Bo Gustav, Berwyn, IIl. 
SuTPHEN, Peter M., Charleston, W. Va 
Tamm, Emi S., Morristown, N. 
TANG, Tom, Philadelphia, Pa. 
THOMSON, ROBERT E., Chatham, N. J. 
TrpPets, FRANK E., Richland, Wash. 
Tooke, Tuomas H., Springfield, Mass. 
Tucker, Jesse R., Portland, Ore. 
Utiock, Dona.p S., South Charleston, 
UNHOLTz, Kart, New Haven, Conn. 
VAFADARI, SHAHROKH, Teheran, Iran 
VAN ACKER, Josepnu E., Basking Ridge, N. J. 
VAN DER HAMSvoorT, Goprrripus C., Hamilton 
Ont., Can. 
VANDER Stuys, Joun M., Clifton, N. J. 
VANDER Voorrt, GILBERT H., Graniteville, a. ¢& 
WAGNER, RICHARD S Vin Olena, 2 
WALLICK, Paut C., Alhambra, Calif. 
Watson, "HowARD ., Akron, Ohio 
We tcn, G. Lesiie, Wheaton, IIl. 
WELLS, JoHN R., New York, N. Y. 
WERFELMANN, Paut H., Arlington Heights, III 
WINNARD, WALTER H., Jr., Anaheim, Calif. 
Wrxson, Donan F., Wellsville, N. Y. 
Younc, WiittaM E., East Pittsburgh, Pa 


Can. 


W. Va. 


Change in Grading 


Transfers to Member or A fiiliate 


ALLEN, FRANK L., Jr., Upper Montclair, 
ANDRESEN, RoBERT L., Phoenix, Ariz 
BREED, ALLEN, North East, Erie, Pa 
CAMPBELL, SHERMAN B., Erie, Pa. 
Cuaase, Georce F. M., Racine, Wis 
D1 Maccio, SAMvuELt S., Jr., Rochester, N. Y 
EARNHEART, BILuie G., Texas City, Texas 
Evans, WALTER R., Falcon, Venezuela, S. A 
FARQUHARSON, KENNETH J., Norwalk, Conn 
FRANKEL, SAMUEL R., Reading, Pa 
GUNSELMAN, MERVIN D., Erie, Pa 

Heatn, Dwicart P., St. Albans, W. Va 
Locke, Davip W., Claymont, Del. 

Lone, RaAvpu H., Jr., Hyattsville, Md 
MILier, CHARLES B., Long Beach, Calif 
Moore, Joun E., Baytown, Texas 

O’BrIeEN, Patrick J., Rutland, Vt 

PRINCE, Witt 1AM S., Washington, D. C 
SAPER, ‘Martin L. ‘ Jackson, Mich. 
SIGNORELLI, ALFRED A., New York, N. Y. 
SPIELMAN, Maurice, Haifa, Israel 

SyBerT, WARREN M., Whittier, Calif. 
Trout, Rosert G., Altadena, Calif. 
VERLANDER, WALTER J., New Orleans, La 
Witcox, WALTER M., Westminster, Mass 
Transfers from Student Member to Associate i 


N. J 


Obituaries... 


Claude Mitchell Barron (1886-1955), retired 
general purchasing agent, Consolidated Railroads 
of Cuba, died April 18, 1955, in St. Petersburg 
Fla. Born, St. Louis, Mo., Feb. 8, 1886. Par 
ents, Oliver B. and Sarah R. (Mitchell) Barron 
Education, graduate, St. Louis Manual Train 
ing School; special courses covering railroad 
machinery and equipment Married Emma Van 


Loan Towne, 1912; daughter, Doris (Mrs 
Irving T. Klein). Jun. ASME, 1910; Assoc 
Mem. ASME, 1914; Mem. ASME, 1935 

George Lothrop Dow (1897-1955?), whose 


death was reported recently to the Society, was 


senior engineer, Albert Kahn Associated Ar 
chitects & Engineers, Inc., Detroit, Mich. Born, 
Detroit, Mich., Aug. 16, 1897. Parents, Alex 


Education, gradu 
School. Married 
Othal Dim- 


and Vivia (Kinnersly) Dow 
ate, Lawrenceville (N. J.) 
Virginia Jones, 1933. Married 2nd, 


mett, 1940. Mem. ASME, 1944. 

Joseph Marchand Hall (1887-1955?), retired 
mechanical engineer, Cardwell Westinghouse 
Co., Chicago, Ill., died recently at his home in 
Rolling Hills, Calif., according to a_ report 
received by the Society. Born, Howard, S 
Dak., Feb. 25, 1887. Parents, William A. and 


Challie R. Hall. Education, graduate, high 
school; South Dakota State College, Brookings, 
S. Dak. Married Vesta Blanchard; children 
Marchand B., Reinette, Betty Kay. Mem 
ASME, 1933. 


Harry Arthur Stevens Howarth (1877-1955), 
pioneer in the science of lubrication and senior 
research engineer, The Franklin Iustitute’s 
Laboratories of Research and Development, 
Philadelphia, Pa., died April 21, 1955, at Dufur 
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“Words cannot express how delighted we are 
with this wonderful engineering creation" 


says WYMAN-GORDON of the 


35,000 TON HYDRAULIC 
CLOSED DIE FORGING PRESS 


DESIGNED AND BUILT BY 


hd DROPRESS ws 


ENGINEERS © CONTRACTORS 
350-M Fifth Avenue, NEW YORK 1, N. Y. 


Birmingham * Chicago © Cleveland © Detroit © Los Angeles © Phoenix © San Francisco 


MECHANICAL ENGINEERING 


Seattle © Washington, 0. € @ Wheeling @ Genoa, Italy ® London, England ® Madrid, Spain @ Paris 


Forged Aluminum Wing Spar 
for Supersonic Aircratt. 

This one-piece forging replaces 
conventional assembly of 272 
parts, 3,200 rivets, and saves 100 
lbs. of metal plus substantial 
man hours. 


France @ Philippine Islands 
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Born, New Haven, 
Parents, James A. and 
Education, PhB, 


Hospital, Ambler, Pa. 
Conn., Feb. 13, 1877. 
Lillian F. (Stevens) Howarth. 


Sheffield Scientific School, Yale University, 1899. 
Married Blanche D. Freeman, 1903, divorced, 
1911; daughters, De Weese (deceased), Miriam 


Keep Your ASME Records Up to Date 


ASME Secretary's office in New York de- 
pends on a master membership file to maintain 
contact with individual members. This file is 
referred to dozens of times every day as a source 
of information important to the Society and 
to the members involved. All other Society 
records and files are kept up to date by in- 
corporating in them changes made in the 
master file. 

From the master file are made the lists of 
members registered in the Professional Divi- 
sions. Many Divisions issue newsletters, 
notices of meetings, and other materials of 
specific interest to persons registered in these 
Divisions. If you wish to receive such infor- 
mation, you should be registered in the Di- 


Please print 





Home 
address 


Name of 
employer 


Address of 


employer 
Street 


Product or 
service of company 


Title of position held 
Nature of work done 


I am a subscriber to (please check) 
Publication 


(-] Mecuanica ENGINEERING 
{_] Transactions of the ASME 
(] Journal of Applied Mechanics 
(_] Applied Mechanics Reviews 


Please register me in three Professional Divisions as checked: 


{_] A—Aviation 

[_] B—Applied Mechanics 
[-] C—Management 

(_] D—Marerials Handling 
{_] E—Oil and Gas Power 
(_] F—Fuels 

(_] G—Safety 

(-] H—Hydraulics 


(_] J—Metals Engineering 

[-] K—Heat Transfer 

(_] L—Process Industries 

(_] M—Production Engineering 
{_] N—Machine Design 

{_] P—Petroleum 

] Q—Nuclear Engineering 

[_] R—Railroad 


visions (no more than three) in which you 
are interested. Your membership card bears 
key letters opposite your address which indi- 
cate the Divisions in which you are registered. 
Consult the form on this page for the meaning 
of the letters. If you wish to change the 
Divisions in which you are registered, please 
notify the Secretary's office. 

It is important to you and to the Society to 
be sure that your latest mailing address, busi- 
ness connection, and Professional Divisions 
enrollment are correct. Please check whether 
you wish mail sent to home or office address. 

For your convenience a form for reporting 
this information is printed on this page. 
Please use it to keep the master file up to date. 


ASME Master-File Information 


(Not for use of student members) 


Check mailing address 


Address changes effective 


when received prior to: 











10th of preceding month 
20th of preceding month 
20th of preceding month 
Ist of preceding month 


(_] S—Power 

(_] T—Textile 

[_] V—Gas Turbine Power 

{_] W—Wood Industries 

{-] Y—Rubber and Plastics 

{_] Z—Instruments and 
Regulators 











Married 2nd, Effie Marie 
Sloan, 1915, died 1936. Married 3rd, Mary 
Johnston; daughter, Holley. He was a professor 
of mechanical engineering at Lehigh University 
and later professor of machine design, Carnegie 
Institute of Technology. Author of numerous 
technical papers on bearings and lubrication and a 
major contributor to ““Kent’s Mechanical Engi- 
neers’ Handbook.’’ Mem. ASME, 1908. He served 
the Society for several years on the Lubrica- 
tion Research Committee. In 1936 the Society 
awarded him the Melville Gold Medal. In 1914 
his long association began with Albert Kingsbury, 
who was then developing his pivoted-pad thrust 
bearing. During this association he was responsi- 
ble for many of the major developments in oil-film 
bearings and was awarded patents on more than 
15 inventions in the field. Later, he founded the 
Howarth Pivoted Bearings Co. in Philadelphia. 
A bearings consultant and designer for the 
Bureau of Ships during World War II, he was 
concerned with problems such as oil-film, thrust, 
and engine-crankshaft bearings. In 1946 he 
became associated with The Franklin Institute 
as a research engineer where he was in charge of 
the design of various major components of 
ordnance gun mounts and carriages, and served 
as consultant on all bearing problems. He was 
a member of Sigma Xi and a fellow of the Ameri- 
can Association for the Advancement of Science. 
Survived by wife; two daughters, Mrs. Joseph G. 
Jackson and Holley; and a brother, James A, 
Howarth, Jr., Shelton, Wash. 


(Mrs. J. G. _Jackson). 


John Bartleman Klumpp (1873-1955), con- 
sulting engineer of Philadelphia, Pa., and one of 
the country’s outstanding gas engineers, died 
March 29, 1955. Born, Jersey City, N. 
June 2, 1873. Parents, john F. and Ellen (Bar- 
tleman) Klumpp. Education, ME, Stevens 
Institute of Technology, 1894; hon. DE, 1944. 
Married Theodora E. Meyer, 1896. He had been 
employed by The United Gas Improvement 
Co. for 35 years; at the time of his resignation in 
1929 he was vice-president. Prior to and since 
becoming a private consulting engineer, he served 
as a gas and electric consulting expert for the 
National Civic Federation; as a witness on gas 
standards and rates before many state public- 
utility commissions, and with the U. S. Bureau of 
Standards; and as a consultant for the Counsel of 
National Defense during World War I in con- 
nection with the production of toluol. In 1930 
he was appointed consulting engineer to the 
Municipal Gas Commission of Philadelphia, in 
connection with the operation of the Philadelphia 
Gas Works. Included also in his activities were 
his assignement as consultant for the Minister of 
Development in the cabinet of the President of 
Venezuela; employment by many large utility, 
industrial, steel, and insurance companies on 
special reports. More recently, he had been 
designing and installing water-purification systems 
for municipal and private companies. Mem. 
ASME, 1909. He was a member of the British 
Institution of Gas Engineers; Fellow AIEE; and 
past-president of the American Gas Association. 
Survived by wife and a sister, Mrs. George A. 
Mcllroy, Jersey City, N. J. 


Norman I. Price (1877-1954), electrical en- 
gineer, Price Martyn & Co., Sydney, New South 
Wales, Australia, died Oct. 4, 1954. 
Auckland, New Zealand, Jan. 18, 1877. 
cation, Auckland College; New Zealand Uni- 
versity; Birmingham (England) Technical Col- 
lege; and special courses at Cornell University. 
Jun. ASME, 1902; Mem. ASME, 1921. He was 
a member of the Old Guard and had been awarded 
the ASME 50-Year Medal. An _ engineer of 
international training and experience, he was 
well known in Kalgoorlie and Broken Hill, and 
in the Queensland sugar-milling area. Survived 
by wife, Florence Price. 


William Alva Roberts (1897-1955), president, 
Allis-Chalmers Manufacturing Co., Milwaukee, 
Wis., since February, 1951, died April 12, 1955. 
Born, Osceola, Mo., Aug. 25, 1897. Parents, 
Charles W. and Valeria A. (Embry) Roberts. 
Education, attended Springfield (Mo.) Business 
College, 1915. Married Alma Embrey, 1919. 
Affiliate ASME, 1954. In 1952 he received the 
American Schools and Colleges Association’s 
Horatio Alger Award. In 1954 _ President 
Eisenhower appointed him a member of a special 
five-man advisory committee on a national high- 
way program. He had an active interest in 
several industrial, charitable, and civic groups. 
Survived by wife, his parents, three sisters, and 
four brothers 


Ernest L. Root (1887-1954), district manager, 
The Permutit Co., Boston, Mass., died Sept. 10, 
1954. Born, Omro, Wis., May 28, 1887. Parents, 
Calvin B. and Etta Root. Education, high- 
school graduate; special courses in engineering at 
night schools and _ correspondence — schools. 
Married Laura J. Hufmeyer, 1913. Mem. ASME, 
1929. He served the Society on the Executive 
Committee, Boston Section. 
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